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THE HONORABLE THOMAS S. ZILLY

UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF WASHINGTON AT SEATTLE

UNITED STATES, in its own right and
on behalf of the Lummi Nation,

          Plaintiff,

LUMMI NATION,

          Plaintiff-Intervenor,

     v.

STATE OF WASHINGTON,
DEPARTMENT OF ECOLOGY, et al.,

          Defendants.

   NO. C01-0047Z

JOINT MOTION TO APPROVE
SETTLEMENT AND ENTER   
PROPOSED JUDGMENT AND
ORDER

NOTE ON MOTION CALENDAR:
NOVEMBER 24,  2006

I.  INTRODUCTION

The undersigned counsel and parties of record (“Settling Parties”) move the Court

to approve the attached Settlement Agreement (“Settlement”) and enter the attached

Judgment and Order.  The Settlement is the result of mediation efforts initiated in July 2005
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1  The proposed Settlement is the product of significant compromise and resolves numerous
legal and factual matters in dispute.  For purposes of settlement only, the Settling Parties
agree that the Court could reach certain legal positions and factual conclusions contained in
this Motion that would be offered at trial by some of the parties who have been actively
engaged in the litigation.  No party is bound by these factual assertions, the attached
declarations, or points of law if the Settlement is not approved.  Some of these factual and
legal assertions are contested, and all parties reserve the right to offer contrary evidence or
legal arguments at trial.
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under Court Order.  Dkt. No.  796.1  The Settlement should be approved for the following

reasons:

1.  The Settlement is fair, adequate, and reasonable, considering all of the

circumstances surrounding the Settlement and all of the consideration provided under the

Settlement.

2.  The ground water allocated as Indian reserved water to the Plaintiffs, and the

amount of water allocated to the State of Washington for apportionment among the

Defendants, in quantities that protect all existing uses and offer additional water for future

development, is reasonable, when assessed in view of the risks of trial for all parties. 

3.  The proposed Settlement provides the parties numerous important benefits

including:

 a) a regulatory mechanism that will maximize the ability to withdraw

ground water from the limited aquifer supply while protecting it from

contamination; 

b) a dispute resolution mechanism; and 

c) minimization of future conflict over ground water use.
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4.  The Settlement was reached in good faith, with the assistance of a mediator

knowledgeable in the field of water rights, in extensive arms length negotiations in which

all interests were represented by experienced counsel.

5.  The Settlement does not abridge any contractual or legally protected rights of the

non-Settling parties, and divides the water between Plaintiffs and Defendants roughly in

proportion to their respective percentage of land ownerships.  The proposed process for

approval of the Settlement provides any objector with standing the opportunity to challenge

the reasonableness of the Settlement.

6.  The Settlement represents the culmination and agreed resolution of decades of

disputes over the water resources of the Lummi Peninsula, and is the first mutually agreed

federal water rights settlement in the State of Washington involving the State, the United

States and an Indian tribal government.    

II.  STANDARD OF REVIEW FOR SETTLEMENTS

In United States v. Oregon, 913 F.2d 576 (9th Cir.  1990), the Ninth Circuit set forth

the standard of review a district court must employ when reviewing a proposed consent

decree.   The district court “must be satisfied that it is at least fundamentally fair, adequate,

and reasonable.”  Id. at 580.  Approval of a consent decree is not a decision on the merits.

Id.  Rather, a court’s inquiry is “nothing more than an amalgam of delicate balancing, gross

approximation and rough justice. The court need only be satisfied that the decree represents

a reasonable factual and legal determination.”  Id. at 581 (citations omitted). To conduct its

review, a court should limit its proceedings to “whatever is necessary to aid it in reaching

an informed, just, and reasoned decision. “ Id. at 582.  A court must “stop short of the

detailed and thorough investigation of a trial.” Id. 
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Once the district court is satisfied that the consent decree was the product of good

faith, arms length negotiations, a negotiated decree is “presumptively valid,” and parties

filing objections to the proposed consent decree “have a heavy burden of demonstrating that

the decree is unreasonable.” Id. at 581.  

III.  STATEMENT OF BACKGROUND SETTLEMENT FACTS

This Court should evaluate the reasonableness of the Settlement in the light of the

following:

There is evidence from which the Court could conclude that the maximum theoretical

safe yield of the case area aquifer is 900 acre feet per year (“afy”).  Knapp Declaration,

Exhibits 1 and 3.  The actual safe yield of the aquifer, whether more or less than 900 afy, is

not known with certainty and is an issue in dispute. For purposes of settlement, the Settling

Parties agree that the maximum theoretical safe yield is 900 afy.  The actual safe yield may

be less than the theoretical maximum, depending on how the aquifer is regulated, where

wells are located, the rates at which various wells are pumped and other factors.  Knapp

Dec., Exhibit 3.   There is insufficient potable water available from the aquifer to meet the

future needs of every landowner within the Case Area; the aquifer is susceptible to

contamination through saltwater if over-pumped or insufficiently regulated.  Id.  The

damaging effects of salt water intrusion can be long term and often irreversible.  Knapp

Dec.,  Exhibit 1.   In order to maximize the potential yield of the aquifer so that ground water

can be made available to the greatest number of land owners, uniform regulation that

addresses well spacing, withdrawal limits, well location, chloride levels, monitoring, and

other cohesive water management techniques is necessary.  No single governmental entity

currently has unchallenged authority to regulate all well drilling and all well operation within
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2  In order to facilitate a less complicated legal description of the Case Area, the Settling
Parties, for purposes of settlement, agreed to modify the northern boundary of the Case Area
to conform to existing parcel boundaries.  This change added approximately 113 acres to the
Case Area.  The added land is Indian land held in trust by the United States; thus, no
additional defendants had to be added to the action. One small triangle of land,
approximately 2.5 acres, owned by a non-Indian, was removed from the Case Area with the
consent of the owner.  The triangular fragment is a small portion of a much larger parcel  that
was clearly outside of the Case Area.  Excluding the fragment allows for a less complex
legal description.  The acreage and ownership figures presented in this brief reflect the
original Case Area boundaries, not the modified boundary.

3   A number of these agreements have been the subject of Consent Orders approved by the
Court during the pendency of this litigation.  Existing customers of the Lummi Tribal Water
system are explicitly protected under the Settlement, section III.B.2, regardless of whether
they have signed a settlement.
JOINT MOTION TO APPROVE
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the case area.  The Settlement provides for a co-operative regulatory scheme covering these

management techniques. 

There are 6286 acres of land in the Case Area.  Ann Stark Declaration.  According

to Whatcom County Assessor’s data, approximately 1245 acres (20% of the Case Area) are

currently owned in fee by non-Indian Defendants.  Id.  The remaining 80% of the land is

currently owned in a mixture of trust, restricted fee and unrestricted fee status by the Lummi

Nation, Lummi members, or other Indians for whom the United States exercises a trust

responsibility.2  Id.

Lummi’s water service agreements, the settlements previously entered into by the

United States and Lummi with certain Defendants, and the Settlement, taken together,

provide approximately 241 afy of water to Defendants in this case.  26 afy of that total is

provided to unrestricted fee parcels currently owned by Lummi-member Defendants who use

water on those lands.  Approximately 95 afy is committed to non-Lummi Defendants under

prior settlements or service agreements.3  Under the current Settlement, the Washington State

Case 2:01-cv-00047-TSZ     Document 1056     Filed 11/02/2006     Page 5 of 30




U.S.  Department of Justice
James B. Cooney
601 D Street,  N.W., Room  3017
Washington, DC 20004
(202) 514-5406

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

4   The amount allocated to Ecology includes existing vested rights to water under state law
held by the individual Defendants or the water association Defendants.
5   The numbers presented in this Motion represent more precise data than the rough
estimates provided to the Court during the July 25, 2006 Status Conference.
6  900 afy divided by 0.39 afy/ home equals 2307 homes.  6286 acres divided by 2307 homes
equals one home for every 2.7 acres.
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Department of Ecology (“Ecology”) is allocated an additional 120 afy.4   Therefore, the

settlements provide 215 afy to non-Lummi Defendants.  This total represents approximately

24% of the maximum theoretical safe yield, an amount greater than the approximately 20%

of the land base owned by the non-member Defendants.5  

A reasonable quantity of water necessary to support one single family home in the

case area is 0.39 acre feet per year, or an average of 350 gallons per day, which is the level

the Settlement provides for each home.  Thus, the theoretical maximum safe yield of 900 afy

will support at most 2307 single family homes, assuming there are no other uses of water,

or one house for every 2.7 acres of land within the Case Area.6  The majority of the non-

Indian homes in the Case Area are located on parcels smaller than 2.7 acres, Stark Dec.,

which means that an allocation of water based strictly on land area was not a feasible

settlement solution.  In addition, many Defendant land owners hold state law based water

rights that were not created based on land area, and which the parties desired to protect in

the Settlement.  The aquifer simply is too small to support a household on every parcel of

land within the Case Area.  As described below, the Settlement protects all existing water

uses and provides both Lummi and the State additional water to allocate for future growth.
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7  Plaintiffs include the Lummi Nation and the United States acting for the benefit of the
Nation and individual Indians for whom the United States owns land in trust or restricted fee
status.  At the July status conference, the Court inquired why individual Indians owning
lands in restricted fee status were not named as parties in this lawsuit.  The United States
brought this case, in part, on behalf of these Indian owners.  The law is well established that
the United States’ trust relationship applies not only to lands expressly held in trust for the
benefit of Indians, but also to lands owned in “restricted fee” status (lands owned in fee, but
subject to federal restraints on alienation).  Heckman v. United States, 224 U.S. 413, 446
(1912); Minnesota v. United States, 305 U.S. 382, 388 (1938); United States v. City of
Tacoma, 332 F.3d 574, 579  (9th Cir. 2003).   Thus, Indians owning land in restricted fee are
not named parties in this lawsuit, as the United States has the authority to bring this action
on their behalf, without their presence. Heckman, 224 U.S. at 444. Any decree entered by
this Court will, as a matter of law, bind both the United States, as trustee, and Indians
owning lands in “restricted” fee.  Heckman at 434-35 (“if the United States, representing the
owners of restricted lands, is entitled to bring a suit of this character, it must follow that the
decree will bind not only the United States, but the Indians whom it represents in the
litigation”).   Indian owners of unrestricted fee lands are named as defendants, pursuant to
the Court’s Order of April 5, 2002.
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IV.  ARGUMENT IN SUPPORT OF MOTION

A.  The Proposed Settlement Is Equitable Considering All of the Circumstances And
Provides Significant Benefits to All Parties That Could Not Be Achieved Through
Litigation.

A brief description of the Settlement and its benefits follows.  There are three major

components of the Settlement: division of water, management of the aquifer and of water

users, and dispute resolution.

1.  The Division of Ground Water in This Case Is Fair, Equitable, and
Reasonable. 

The agreement provides for the limited supply of groundwater to be allocated to both

the Plaintiffs7 and the State of Washington (Ecology), with Ecology then dividing its

allocation among the defendant property owners, consistent with their rights under state law.

In addition, prior settlements and other water service agreements that Lummi has negotiated

with defendant property owners are preserved.  
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8   In Washington, water rights are acquired only by actual use.  “Subject to existing rights
all waters within the state belong to the public, and any right thereto, or to the use thereof,
shall be hereafter acquired only by appropriation for a beneficial use and in the manner
provided and not otherwise. . . .”  RCW 90.03.010.  (Emphasis added).  This principle
applies to ground water.  RCW 90.44.040.  “Appropriative rights are the opposite of riparian
rights; they do not depend on land ownership but on the application of water to a beneficial
use and thus they are separate from land ownership.”  Tarlock, Law of Water Rights and
Resources, 1989, p.  5-33 (emphasis added).  “In the West water and land are separate and
ownership of land does not automatically give right to water use.”  Yellen v.  Hickel, 335 F.
Supp.  200, 205 (S.D. Cal.  1971).
JOINT MOTION TO APPROVE
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The allocation of ground water to Defendants under the proposed Settlement is more

definite and certain than may have resulted from a trial.  Significantly, in contrast to long-

standing Washington water law principles that would otherwise protect senior rights holders

in water-scarce situations, the Defendants gain an immeasurable benefit through settlement

because they will not be subject to curtailment or loss of water through exercise of senior

federal reserved rights by the Plaintiffs.  

2. The Division of Ground Water Between Plaintiffs and Defendants
Results In a Distribution of Water Roughly Comparable to Indian and
Non-Indian Land Ownership Within the Case Area and Provides
Opportunities for Additional Growth and Development of Water By the
Parties. 

As a result of the division of water, every existing home in the Case Area is provided

with water.  In addition, a substantial number of defendant landowners, who have no water

rights because they never used water on their land8, have the opportunity to acquire a ground

water right from the state and build a home on their land: the water associations are able to

provide additional water service to approximately 50 new homes under state water right

certificates that have not been fully utilized in the past and the owners of approximately

another 60 parcels will be able to develop wells and build houses in the future.  Under the

Case 2:01-cv-00047-TSZ     Document 1056     Filed 11/02/2006     Page 8 of 30
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9   State procedures determine how water is allocated among the Defendants.  
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Settlement, the Plaintiffs also retain a supply of ground water that will support some of

Lummi’s growing population.

The division of water under the proposed Settlement is roughly proportional to

Lummi and non-Lummi land ownership (approximately 24% of the water for use by non-

Lummi Defendants on approximately 20% of the lands) and, importantly, allocates the risk

of shortfall to Plaintiffs.  Under the Settlement, the Department of Ecology is allocated 120

acre-feet per year (afy) of ground water.9  In addition, the existing water rights settlements

and service arrangements with non-Lummi water users are preserved, representing another

approximately 95 afy of water.    

Under the Settlement, the Plaintiffs take the risk that the safe yield will not reach the

theoretical maximum because the Settlement provides that Ecology’s Allocation is a set

amount, with Plaintiffs’ allocation being based on whatever is left.  In combination with

Plaintiffs’ agreement that they will not exercise their Treaty-priority to curtail water uses by

the Defendants, any shortfall in the maximum theoretical safe yield will be Plaintiffs’ burden

to absorb.

3.  The Parties Chose Certainty and Conflict Reduction In
Crafting the Settlement.

At the July 2006 status conference, the Court asked why the water was not divided

based on a percentage of the actual production of the aquifer.  In the negotiations, the parties

considered a percentage division of the water based on actual productivity of the aquifer, but

ultimately they concluded that, because the productivity of the aquifer was not absolutely

Case 2:01-cv-00047-TSZ     Document 1056     Filed 11/02/2006     Page 9 of 30
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guaranteed, a set amount better met the needs of all the parties.  The primary reason is that

all parties consider certainty and conflict avoidance to be central goals of the Settlement.

If allocations are tied to the actual production from the aquifer, it will be impossible

to know what the total allocations will be until the aquifer is fully exploited.  The parties are

unlikely to use up their respective allocations at the same rate.  If the aquifer fails to produce

the theoretical maximum, one party may exceed its entitlement before the other party reaches

its entitlement.  Existing uses may then have to be curtailed or terminated.  In resisting those

remedies, affected persons undoubtedly will challenge the conclusion that the aquifer limits

have been reached, which, in turn, will mean more litigation and conflict.  

The Settling Defendants feel they are likely to reach their allocation limit before the

Plaintiffs reach theirs, and before the actual production of the aquifer is known.  They run

the risk that actual uses (homes built in reliance on the Settlement) will have to be terminated

if the aquifer fails to perform as predicted.   They prefer the certainty of a set allocation to

the chance they might receive more water under a percentage allocation.  The Plaintiffs, in

turn, prefer to know the size of the Defendants’ demand on the aquifer, so they can plan their

future water system accordingly.  All parties desire an end to conflict.  The set allocation

accomplishes those goals.

4. Defendants’ Settlement Allocation Is Fair and Reasonable in Light of the
Potential Risks of Trial.

 
Assuming the maximum safe yield is 900 afy, the division of water in the proposed

Settlement could provide more water to the non-Lummi Defendants than potentially may

result from application of the Court’s June 2005 quantification order.  Applying the

practicably irrigable acreage (“PIA”) and diligence rulings from the June 2005 Order, and

accepting the state’s PIA evidence of arable lands for purposes of this argument, the parties

Case 2:01-cv-00047-TSZ     Document 1056     Filed 11/02/2006     Page 10 of 30
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acknowledge that the Court could award as much as 588 afy to the Plaintiffs under the PIA

quantification methodology for 359 acres of arable land.  This amount is approximately 66%

of the maximum theoretical safe yield of 900 afy and leaves, at most, 312 afy for other uses.

  The Court’s Order further declared that the Plaintiffs will also receive a domestic

quantification.  Although the Court’s Order provides no specific guidance as to how the

domestic water needs would be quantified, if the Court used a land-based method of

quantification of the domestic right, it is significant that the Nation and its members own

more than three-quarters of the Case Area lands; thus, it is possible that, at trial, non-

members could receive less than 100 afy (one-quarter of 312 afy is 78 afy).  If the Court used

a population-based approach to quantify the tribal domestic needs, the existing Lummi

population is roughly twice that of the non-Lummi population (as recited in the June 2005

Order, using 1990 census data, the Indian population was 1,256; the non-Indian population

was 661).  Without even applying any factor to accommodate future Lummi population

growth in the reserved rights award, the bulk of the remaining 312 afy of ground water could

be awarded to the Plaintiffs under a population-based assessment. 

Given the inherent uncertainties of trial, the proposed Settlement allocation is

reasonable.  When considered in combination with the Plaintiffs’ agreement not to exercise

a senior call on that water, discussed below, the negotiated resolution of this case provides

important benefits to Defendants, as well as certainty to all parties.

5. Defendants Receive An Additional Benefit in Settlement by Plaintiffs’
Agreement Not to Enforce the Senior Priority of their Treaty Reserved
Water Rights. 

In a major concession in support of Settlement, Plaintiffs agree that the water rights

held by the Defendants, to the extent they are junior to the Plaintiffs’ rights, will not be
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10    As among the defendant property owners sharing in the water that is allocated by
Ecology, state law seniority and diligent use principles will still be applied by the state.
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subject to curtailment or loss under the prior appropriation seniority system.  The proposed

Settlement avoids conflict between senior and junior water rights holders, and further

alleviates the need for long and protracted litigation to determine the priority dates

associated with individual parcels of land.  Under long-established water law, and pursuant

to this Court’s June 2005 Order, it is unlikely that many Defendants would be successful

proving at trial an entitlement to share in the Plaintiffs’ Treaty-based reserved rights priority.

Most water-using Defendants would be entitled, at most, to a junior state-law based water

right.   Under the agreement the amount allocated to Ecology “shall not be subject to

reduction in event of shortage, including under the prior appropriation doctrine or based on

federal reserved rights.”  Agreement, p. 5.  This provision is in sharp contrast with

Washington prior appropriation law that requires junior appropriators to cut back their water

use to satisfy water rights entitlements of senior rights holders.10  Longmire v. Smith, 26

Wash. 439, 447, 67 P. 246  (1901).   In a water-scarce environment, this benefit of settlement

cannot be overstated.  Even for those Defendants who have never put water to use and

therefore have no water right under state law, should they acquire in the future a right from

Ecology under the Settlement, they also receive the same benefit of Plaintiffs’ agreement not

to enforce seniority.  This is a result that could not be achieved at trial and eliminates a major

source of potential conflict should shortages arise in the future.  

6. The Benefits Provided to the Plaintiffs Are Fair and Reasonable.

The Plaintiffs also receive substantial benefits from the Settlement.  The amount of

water received by the Plaintiffs is fair and reasonable, even though the exact amount is not

Case 2:01-cv-00047-TSZ     Document 1056     Filed 11/02/2006     Page 12 of 30
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set with certainty, and even though a trial may have produced a larger entitlement.  In

exchange for their agreement not to assert priority calls, the Plaintiffs know exactly the size

of the non-Indian demand on the aquifer, and where that demand will occur.  The Plaintiffs

can plan for their future needs without concern that “exempt wells” will continue to

proliferate and be drilled at random locations without advance authorization from any

government agency.  Because the Lummi Nation is not yet using as large a percentage of its

water allocation as are the Defendants, and because Lummi operates a municipal water

system rather than relying on individual property owners to make ground water development

decisions, Lummi has more time and flexibility in planning for future growth.  The

Plaintiffs’ ground water allocation under the Settlement allows the Nation to serve, over

time, its growing population.  The regulatory controls on pumping and chloride

concentrations in the Settlement provide the Nation an opportunity to optimize ground water

use from the aquifer.   Because the Plaintiffs’ allocation is not a fixed number but instead is

based on what remains over and above the Defendants’ allocation, the Nation will benefit

from maximization of the aquifer’s ground water production.  The Defendants’ well

locations are dictated primarily by where they happen to own property.  The Plaintiffs, with

a much larger land base and a government that has taken responsibility to provide water to

all its members through a municipal system, can locate wells to maximize aquifer yield while

accommodating the known locations of the Defendants’ wells.  The Plaintiffs consider this

to be a substantial benefit.  

Case 2:01-cv-00047-TSZ     Document 1056     Filed 11/02/2006     Page 13 of 30
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7. The Settlement Provides for Joint Management of the Aquifer, A Result
Which Likely Could Not be Achieved at Trial and Is Certain to Reduce
Future Conflict Among the Parties.

             Of significant advantage to all parties, the joint management scheme provided in the

Settlement will minimize future jurisdictional conflicts among the parties.  Under the

agreement, no well can be drilled or used in the Case Area without the permission of either

Lummi, the United States, or Ecology.  The ground water aquifer will be jointly managed

by Lummi and Ecology under an agreed set of technical requirements, developed by

technical representatives of the three governments, which include maximum allowable

chloride concentrations and maximum withdrawal quantity limits, based in part on the

chloride limits.  All wells will be metered.  Chloride concentrations will be measured in each

well at least annually with the goal of detecting and controlling salt water intrusion.  All data

from all wells will be shared.  These regulatory agreements provide important protections

for the health and integrity of the ground water aquifer and, therefore, for the ability of the

parties to access ground water now and in the future.

The chloride limits agreed upon in the Settlement provide important protections to

the aquifer so that it can sustain future growth.  In the event a non-Indian well exceeds the

agreed chloride limits, under the Settlement Agreement, Lummi will provide water to that

home from the tribe’s municipal system. The Defendants’ wells, and most of their lands, are

located along or near the shoreline of the Lummi peninsula.  As a result, saltwater intrusion

may show up in their wells sooner than in wells located farther inland.  Under the

Settlement, Lummi agrees to accept non-Indian well owners onto the Lummi water system

if their wells become inoperable due to unacceptable chloride levels, regardless of the cause.

This represents a substantial protection for non-Indian property owners that could not be
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achieved at trial, while also allowing Lummi (and others) to depend on the health of the

aquifer to meet future needs. 

8. The Settlement Provides An Agreed Dispute Resolution Mechanism to
the Parties. 

Another benefit of the Settlement is agreement among the parties about a future

dispute resolution process.  Any disputes that arise under the Settlement will be resolved by

a Court appointed Water Master, who will be funded by the parties who receive water under

the Agreement.  Not only does the Settlement end the current litigation, it greatly reduces

the likelihood of future litigation.  If conflicts do arise, the Agreement provides for expedited

resolution in a forum accessible to all affected parties.  Difficult issues of sovereign

immunity of the State, the United States and the Lummi Nation are avoided, assuring that

disputes will be decided expeditiously and on the merits. 

In addition, if the Water Master concludes that either Lummi or Ecology has failed

to perform required regulatory functions, the Water Master may step in and perform those

functions at the expense of the defaulting party.  This agreement will reduce the likelihood

of future jurisdictional conflicts, to the benefit of all the parties. 

B. The Proposed Settlement Represents Reasonable Compromises Negotiated by
the Parties in Good Faith, Provides Access to Additional Water to Many
Defendants Who Otherwise Have No Legally Protected Water Interest, and Will
End Decades-old Conflict Over Water Use. 

1. The Settlement Was The Product of Extensive, Arms-Length Negotiations.

For almost a year, with the assistance of a mediator appointed by the Court, the

Settling Parties conducted extensive negotiations to resolve the issues raised by the

litigation.  The Court’s order sending this case into mediation went to all parties who had
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11  The Lummi Nation and the United States made several additional concessions following
the agreement in principle reached on October 22, 2005, such as the agreement to allow a
non-tribal member to hook up to the tribal water delivery system in the future should that
individual’s well fail.  The Agreement explicitly provides that connection under this
provision does not expressly or impliedly constitute a consent to general tribal jurisdiction.
Agreement, p.  48.
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entered appearances in the case.  Information about the negotiation sessions was

disseminated to the parties through Court filings and Ecology’s website.  These mediated

negotiations occurred in good faith over many months.  The parties had an opportunity to

participate, and represented parties, counsel, and many pro se parties in fact did participate.

These negotiation meetings culminated in a written agreement on principles of settlement

signed by counsel for the represented parties and a number of pro se parties on October 22,

2005.  

Following these long basic negotiation sessions, some of the signatories spent months

of effort involving detailed drafting, revision and negotiation of many details not expressly

addressed in the October 2005 agreement in principle.  The final Settlement, which the

Settling Parties ask the Court to approve, reflects the conceptual agreement reached in the

larger meetings held during the fall of 2005.11  

2. The Settlement Does Not Impair Legally Protected Interests.

The Settlement is fair to all parties.  The Settlement’s water allocation and regulation

structure protects the rights of all existing water users and reduces the uncertainty to those

current water users and to a significant number of potential future water users.  

Water rights litigation inherently deals with supply shortages: where sufficient water

is available, conflicts do not arise.  Here, the aquifer underlying the Case Area is insufficient

to provide water to every land owner and prospective water use: the Case Area aquifer
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12   See, e.g. RCW 90.03.010; DOE v.  Grimes, 121 Wn.2d 459, 468 and 477 (1993).  See
also text at footnotes 8, supra, and 14, infra.
13  The Settlement provides for certain requirements on wells using less than 5.6 acre feet per
year of water for domestic purposes that are exempt from formal state permitting
requirements.  Notwithstanding the permit exemption, water use from these wells is subject
to Ecology regulatory authority under state law, including the prior appropriation doctrine,
actual beneficial use requirements, measurement and monitoring requirements, and other
principles.  RCW 90.44.050.
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cannot supply water to each and every parcel.  Importantly, however, under Washington

water law, mere land ownership does not provide a guaranteed right to water that has not

previously been put to use: it is, indeed, actual beneficial use of water that gives rise to a

protected interest.12  

Through intensive negotiation that involved concessions by various parties and

contributions of presently unused “paper” water rights held by certain Defendants, the

Settlement provides a set water allocation to Ecology that protects all existing water users

and provides additional water for over one hundred landowners who are not presently using

water.  Thus, while not providing water to every parcel, the compromises reached in

settlement provide an allocation to the State that is available to be divided among a large

number of Defendants.  The Settlement also replaces the state law priority system that

requires curtailment of junior uses to protect seniors with an agreement the Plaintiffs will not

invoke prior appropriation or reserved rights doctrines in times of water shortage.   These

are results that could not have been accomplished through litigation.

The Settlement also provides for all wells within the Case Area to be more fully

regulated, in order to protect the federal reserved rights of the Plaintiffs.13  In addition to the

exercise of governmental control over drilling of all wells, withdrawals from these wells are

carefully monitored under the proposed agreement.  These negotiated regulatory principles
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provide critical protection to all parties because it is only through adequate regulation of well

placement, withdrawal amounts, chloride levels and other key management concerns that the

limited ground water supply can be made available to the greatest number of beneficiaries.

These settlement compromises will achieve both greater certainty and a greater spread of the

benefits to  more landowners than could have been achieved through trial.  These provisions

will also reduce future conflict in ways that could not be achieved through trial.

C. Non-Consenting Parties Have An Opportunity to Object to the
Settlement.

Through the Judgment and Order, once approved, the Settlement will control all uses

of groundwater by all parties in the litigation.  Therefore, whether or not those parties have

actively engaged in settlement negotiation efforts, all parties will have an opportunity to be

heard regarding the reasonableness of the proposed Settlement, and to request a hearing to

the extent their legal rights are affected by the Settlement.  See Local Number 93 v. City of

Cleveland, 478 U.S. 501, 525 (1986).  

The Settlement divides the aquifer safe yield between the Plaintiffs and the State of

Washington. Water is allocated to Plaintiffs, the “Lummi Allocation,” as federal Indian

reserved water.  Uses of federal Indian reserved water are, as a matter of law, subject to the

regulation and control of the Lummi Nation and United States and thus subject to the terms

and conditions agreed to by the United States and Lummi Nation in the Settlement.

As to the “Ecology Allocation”, the Washington Attorney General’s Office,

representing Ecology, as the regulator of State-based water rights, has the authority to settle

this litigation.  Ecology has the authority and responsibility to make a determination as to

the amount of groundwater available for use on the Case Area under State law, and it has

done so in negotiating the Settlement.  The responsibility to make this determination is not
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14   Ecology has a general responsibility in determining whether water is available for
appropriation.  RCW 90.03.290, made applicable to ground water by RCW 90.44.060.
Ecology's evaluation is an exercise of agency discretion.  Hillis v. Department of Ecology,
131 Wash.2d 373 at 384;  Jensen v. Department of Ecology, 102 Wash.2d 109, 113 (1984).
See also RCW 90.44.130:  “…[Ecology] shall have the jurisdiction to limit withdrawals by
appropriators of ground water so as to enforce the maintenance of a safe sustaining yield
from the ground water body.”  
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unique to the Settlement.  For example, Ecology is required to make a determination of

whether water is available for appropriation each time it evaluates a water right application.14

Consequently, if the Court adopts the proposed Judgment and Order affirming the

reasonableness of Ecology’s determination in light of the federal reserved rights at issue in

this case, all persons seeking to use water on the Case Area pursuant to State law will, as a

practical matter, be bound by Ecology’s determination, whether such persons are signatories

to the Settlement or not. 

Ecology also has a responsibility to protect existing water rights when it administers

water under state law.   See RCW 90.03.290(3) (Ecology must determine that a proposed

withdrawal “will not impair existing rights or be detrimental to the public welfare.”)   In the

Settlement, Ecology has agreed to several joint regulatory measures that it believes are

essential to protection of both existing state water rights and the federal reserved rights

recognized by the Settlement (e.g. that no new use of groundwater is permitted on the Case

Area without advance permission by Ecology, through a permit or registration; that all wells

be monitored for quantity and quality, etc.).   If this case went to trial, the Court would have

the authority to require similar measures to protect the federal rights.  The Settling Parties

have agreed that evidence exists from which the Court could conclude such measures are

necessary in order to protect the federal reserved rights of the Plaintiffs.  Agreement, p.2. 

In evaluating the risks of trial and other settlement factors, Ecology, in conjunction with the

Case 2:01-cv-00047-TSZ     Document 1056     Filed 11/02/2006     Page 19 of 30




U.S.  Department of Justice
James B. Cooney
601 D Street,  N.W., Room  3017
Washington, DC 20004
(202) 514-5406

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

15  All parties who have appeared have been served with this Motion and the Settlement.
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settling Defendants who comprise the vast majority of current state water right users in the

Case Area, have concluded that the joint regulatory structure is reasonable and necessary.

That conclusion is “fundamentally fair, adequate, and reasonable” United States v.  Oregon,

913 F.2d at 580.   Ecology’s allocation and the related procedural determinations, to be

confirmed under the proposed Judgment and Order, are properly within the purview of

Ecology and the Washington Attorney General  in settlement of litigation with the United

States where federal rights are involved.  Lawyer v. Justice, 521 U.S. 567 (1997).

Because not all Defendants have chosen to participate in the negotiation of the

Settlement, however, and some parties may object to it, the Settling Parties propose that

notice of the proposed Settlement be mailed to every Defendant in the case, regardless of

whether the party is in default, has entered an appearance, or has filed an answer to the

Amended Complaint.15  Defendants who have objections to the reasonableness of the

Settlement are entitled to have those objections resolved by this Court.  Defendants who do

not file objections would, as a matter of law, be bound by the Judgment and Order.  United

States v. City of Miami, 664 F.2d 435 (11th Cir. 1981) (an objector to a proposed consent

decree has the right to a hearing only on issues which affect it and to which it has raised

objections).  

The Settling Parties have filed today a Joint Motion to Adopt Special Process for

Consideration of Settlement (“Process Motion”).  The Process Motion sets forth the

proposed notice provisions in more detail, as well as the procedure under which objections

to entry of the Judgment and Order would be adjudicated.  In summary, the Process Motion

asks the Court to alter the normal timing for response to and consideration of this motion,
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16  Federal reserved rights of non-Indian successors to allottees require diligent use.  Colville
Confederated Tribes v. Walton, 647 F.2d 42 (9th Cir.  1981), cert.  denied, 454 U.S. 1092.
State water rights require actual beneficial use.  RCW 90.03.010 and 90.44.040.  See
footnotes 8,12, and 14, supra.  In negotiating the Settlement, the Settling Parties have gone
to great lengths to identify, list, and protect all persons who have put water to use within the
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and to require any objection to the Settlement or entry of the Judgment to: (1) identify the

water right or other legally protected interest asserted by the objector and (2) explain why

the proposed Settlement and/or proposed Judgment and Order would injure the alleged water

right of the objector or some other legally protected interest.   

Once this Court is satisfied that the Settlement is fundamentally fair, adequate, and

reasonable in light of the surrounding circumstances, and that the proposed agreement is the

product of good-faith, arms-length negotiations, the objecting party bears a “heavy burden

of demonstrating that the decree is unreasonable.” United States v. Oregon, 913 F.2d 576 (9th

Cir. 1990).   To carry this burden an objector must prove:  (1) the object has water rights or

other legally protected interests, and  (2)  the objector’s water rights or other legally

protected interests are materially injured by the terms of the Settlement and the proposed

Judgment and Order; and (3) the objector is not bound by the Settlement terms by virtue of

the objector’s relationship to a party that has agreed to the terms of the Settlement.  See,

Arizona procedure cited in the Process Motion, filed today.

Most objections are likely to be ripe for summary disposition, without a need for

evidentiary hearings.  The vast majority of non-Settling Defendants own vacant,

undeveloped lands, and have never put water to beneficial use on such lands.  These

Defendants have no water rights under either state or federal law, nor any other legally

protected interest known to the Settling Parties, that would be affected by the proposed

Settlement.16
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Objections which raise issues that are not resolved by summary disposition, will

require the Court to schedule an evidentiary hearing to resolve any factual disputes.

Ultimately the Court would issue a ruling either (1) concluding that the particular objection

has no merit and that entry of the Judgment and Order is appropriate as to that defendant;

or (2) concluding that the objection has merit and that entry of the proposed Judgment and

Order is not appropriate.

D. The Settlement Reduces Future Conflict; a Trial Will Not.

If this case proceeds to trial, the Court will quantify water rights in the aquifer for the

Plaintiffs and set a priority date for those rights that will generally be senior to the rights of

most Defendants.  That ruling will resolve the current case, but it may only set the stage for

future disputes.  A judicial determination of how much water an aquifer can safely produce,

based on expert opinion at trial, does not guarantee that the aquifer will actually produce that

water under future conditions.  Despite the determination of rights, localized shortages

inevitably will occur in the future, because potable ground water is not distributed evenly

throughout the aquifer and the aquifer may not perform exactly as predicted.   

When shortages occur, the senior right holder is entitled to demand that the junior

user be shut down.  The junior may contend that the senior is not entitled to relief due to an

alleged inappropriate action by the senior.  For example, is the senior’s well improperly

constructed?  Is it too deep, too shallow, too close, pumped at too high a rate?  Is the real

source of the shortage the actions of a third party, whose rights are even more junior, and

who should be shut down first? What is actually occurring under the ground, an issue that

may prompt  conflicting testimony from retained experts.  Is it inequitable to shut down the
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junior despite the clearly determined senior right?   What court can hear these arguments?

Does sovereign immunity prevent the tribunal from hearing claims against the state, the

tribe, or the federal government?  

These are not hypothetical contentions.  All of them, and more, have been made over

the past forty years on the Lummi Reservation.  The parties to the Settlement were fully

cognizant of all of these past disputes in their efforts to craft the settlement solutions.

Plaintiffs’  agreement to forego a priority call and to provide a “safety net” for non-Indian

wells that fail, dramatically reduces the chances of future conflict.  The Settlement provides

security for non-Indian property owners within the case area that an adjudication of water

rights could never provide.  Similarly, adequate regulation of all wells, and a cooperative

regulatory scheme under the supervision of a Water Master, will also assist the parties.  A

major goal of the Settlement is to avoid future conflicts, or, at worst, to provide an efficient

mechanism for resolving them.   The Settlement does that.  A trial to determine water rights

will not do that. 

E. Settlement is Contingent Upon Vacatur of the June 2005 Interlocutory Order,
and Good Reasons Exist For the Court to Vacate This Prior Order.

The Settlement outlined above provides a unique approach to sharing and regulating

the limited Case Area ground water resources.  This approach differs in significant respects

with the Court’s interlocutory orders entered June 23, 2005 (Dkt. 794) and May 20, 2005

(Dkt. 779) (collectively “the Court’s June 2005 Order” or “the Court’s Order”).   While the

Parties recognize that the Court’s Order did not finally determine any rights of any party and

merely served to provide a roadmap to resolving those rights at trial, all of the Settling

Parties agree the approach and administration of the Settlement, and the June 2005 Order,

are inconsistent.  Therefore, pursuant to Fed.R.Civ.P. 54(b), the settling Parties jointly ask
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the Court to vacate those orders and to enter an order specifically declaring that the rulings

announced in those orders shall have no preclusive effect on any party to the case.  While

not every Settling Party has the same concerns with the rulings contained in the June 2005

Order, all of the Settling Parties agree that the Order should be vacated.  Because some of

the rulings have far-reaching potential consequences, the Parties have been unable to agree

to a settlement that retains these rulings while forfeiting appeal rights.  Indeed, the

Settlement is specifically conditioned on the orders being vacated by the Court, and such

vacatur is fully justified in this case to facilitate settlement.

1. Vacatur of the Court’s June 2005 Order is Supported by the Procedural
Posture of this Case.

The Court’s June 2005 Order is interlocutory in nature; it provided important

guidance to the parties on certain standards and methods of proof to be applied at trial, but

did not finally determine any rights or claims of the parties in the litigation.  See, e.g.,

Nickert v. Puget Sound Tug & Barge Co., 480 F.2d 1039 (9th Cir. 1973).  As such, the

interlocutory Order is “subject to revision at any time before the entry of judgment

adjudicating all the claims and rights and liabilities of all the parties.”  Fed.R.Civ.P. 54(b).

Where settling parties ask the court to vacate a final judgment, the Ninth Circuit

requires a district court to balance “the competing values of finality of judgment and right

to relitigation of unreviewed disputes.”  Ringsby Truck Lines, Inc. v. Western Conference

of Teamsters, 686 F.2d 720, 722 (9th Cir. 1982).  In contrast, here, the balancing is

unnecessary because: (1) no one will have the right to relitigate the issues resolved by the

Settlement since all potential claimants are parties to this case; (2)  no final judgment is

involved; and (3) finality is promoted by the Settlement itself.  There exists no procedural

bar to vacatur of the June 2005 Order in this case.
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2. Approving the Agreement In Its Entirety Promotes Settlement and
Conserves Judicial Resources.  

The Ninth Circuit has a strong policy in favor of encouraging settlements which limit

expensive litigation.  E.g. Ahern v. Central Pac. Freight Lines, Inc., 846 F.2d 47, 48 (9th Cir.

1988).  The parties here spent months in intensive mediated settlement negotiations and

many additional months of weekly exchanges of drafts, revisions, editing and additional

substantive negotiation in order to reach the final Settlement which the attorneys agreed to

recommend to their clients.  The Settlement will provide finality to the parties and most

certainly will reduce future conflict between them, an important result after decades of

fighting over the limited ground water supply.  The Settlement, however, is conditioned

upon the Court vacating its June 2005 Order.

Vacatur will also eliminate the unnecessary potentially problematical precedential

value of the Court’s summary judgment orders.  None of the parties is in complete agreement

with all of the rulings in the Court’s June 2005 orders and some believe that it will be

necessary to appeal certain rulings on the parties’ summary judgment motions.  If the parties

agree to voluntarily terminate this action without vacatur, they will lose the right to seek a

remedy for these errors in the Ninth Circuit and may find themselves subject to the Court’s

ruling in other contexts.  While significant to all Settling Parties, this fact has particular

implications for the Plaintiffs in light of their view that the Court’s decisions in this case

have potential adverse implications for Indian tribes and their members across the nation,

and could affect the ability of the United States to protect Indians’ reserved water rights.  In

another case where settlement precluded appellate review of a district’s ruling on the

constitutionality of a state statute, the Northern District of California granted vacatur:
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The constitutionality of § 647(c) is a significant issue that should not, without
good reason, be precluded from appellate review on the merits. This factor
weighs equitably in favor of vacatur.  . . . . .  The Court finds that the asserted
public interest in the precedential value of Blair I does not outweigh the
State's interest--and the concomitant public interest--in obtaining review of
the important constitutional issue of § 647(c)'s constitutionality. . . . Because
issues involving freedom of speech under the First Amendment are so
important to the public, they should be subject to the normal course of
appellate review, not arrested by an unreviewable, mooted district court
decision.

Blair v. Shanahan, 919 F.Supp. 1361, 1366-67 (N.D.Cal.1996).  This Court should similarly

grant vacatur to allow the parties to settle this case, and not be forced to continue litigation

solely to preserve the right to seek appellate review of the June 2005 Order.

3. The June 2005 Order Is Inconsistent With Key Provisions of the
Proposed Settlement.

The June 2005 Order provided the parties with certain legal principles and

methodologies that would guide the course of trial to determine the parties’ water rights and

use of water but did not actually quantify or determine those rights.  Those rulings likely

facilitated the parties’ individual assessment of their likelihood of success at trial.  The

proposed Settlement takes a completely unique approach and does not use the Court’s Order

as the basis for dividing and regulating the ground water resources within the Case Area.

The two approaches are fundamentally different. 

Among the most prominent examples of inconsistency between the June 2005 Order

and the Settlement is the Settlement’s elimination of the seniority system as between the

Plaintiffs and the Defendant water users in resolving water scarcity issues.  The June 2005

Order is premised on seniority, which is a fundamental water rights concept.  The Settlement

provides that Lummi and the United States will forego a priority call in times of water
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shortage.  In fact, Plaintiffs assume the risk of water shortages under the Settlement.  Exactly

the opposite occurs under the June 2005 Order.

The June Order uses the priority system to further identify the diligence required by

non-Lummi successors in interest to allotted lands in order to share in the Treaty priority

date. The Order embraces a presumptive fifteen-year period for the exercise of diligent use

of water after a non-Indian acquired title from an Indian.  Because the Plaintiffs agree to

forego their claims to senior water rights under the Settlement, the issue of diligent use of

water under the Walton line of cases also becomes moot.  Parties who had potentially viable

Walton claims and parties with existing homes who had little or no hope of proving a Walton

claim are all protected under the proposed Settlement.  In addition, a substantial number of

parties who have never used water on their parcels have the opportunity to obtain a water

right on the same footing as successful Walton claimants would have had.  Thus, all present

rights and many future interests are protected under the Settlement using an approach that

differs from the June 2005 Order.    Because “a federal court is not necessarily barred from

entering a consent decree merely because the decree provides broader relief than the court

could have awarded after a trial,”  Local Number 93 v. City of Cleveland, 478 U.S. 501,

525(1986) (Citations omitted), this agreed resolution of the case is appropriate, even though

it differs from the Court’s rulings.  But leaving the Court’s rulings in place raises the

possibility that future transactions under the Agreement, which conflict with the Court’s

ruling, could be challenged on the basis of that conflict.  Moreover, the Water Master would

be faced with the unnecessarily complicated task of having to determine whether the

Settlement or the June 2005 Order governs a dispute.
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Another example of inconsistency between the June Order and the Settlement is the

Court’s choice of the “practicably irrigable acreage” (PIA) plus domestic need standard for

quantifying Plaintiffs’ reserved water right.   The Settlement is not structured in terms of the

PIA standard and was not based on determinations relating to the amount of arable land

within the Case Area.  Rather, based on independent considerations, the parties negotiated

a unique division of the predicted maximum safe yield of the aquifer in combination with

other issues on which there was mutual give and take.  Likewise, the Court’s domestic

reserved rights ruling is inconsistent with the settlement solutions negotiated by the parties.

Although the Court ruled that, as a matter of law, the Plaintiffs were entitled to a separate

quantification of water in addition to PIA to support their domestic needs, the Court did not

identify the precise methodology that would be used to quantify domestic needs.

Significantly, the Settlement does not use a particular methodology for dividing the water

between the Plaintiffs and the State of Washington; rather, the allocation of water and rules

for acquisition of water rights were arrived at by negotiation and compromise, and those

agreements provide a unique solution to the ground water conflicts within the Case Area. 

The Settlement further differs from the June 2005 Order, and has the potential for

future conflict in the absence of vacatur, in the handling of water claims of certain future

landowners.  As noted above, the settlement parties have agreed to eliminate seniority and

to provide protections to all existing and many future water users.  The Agreement further

provides certain guidance for future transfers of a parcel of land but specifically and

intentionally leaves the question of what law may apply when a parcel of land leaves Indian

ownership in the future to be decided based upon the law that exists at the time of that future

transfer.  This is a sensible choice.  Retention of the June 2005 ruling may require that the
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parties apply the law of the case as it was decided in 2005 to a land transaction that could

occur ten, twenty, or fifty years from now, even if the law has developed in contrary ways

at that point.  Because this case only involves a portion of the Lummi Reservation, land

transfer consequences in one part of the Reservation could differ from those in the balance

of the Reservation. 

One of the rulings in the June 2005 Order that is of utmost concern to some parties

concerns the effect of transfers of land, with the potential for water not put to use to be

forfeited to the State for reallocation with a junior priority.  Because of the far-reaching

implications of this ruling, those Parties believe that they must retain their appeal rights, and

therefore are not in a position to agree to settle this case without vacatur of the Order.  In

similar circumstances, a California federal court acknowledged that fairness concerns

required vacatur:

Where, as here, the commission is faced with a choice between (a)
terminating a particular enforcement action on terms that are fair to the
parties involved, and (b) pursuing the action through the appellate system in
order to remedy a district court decision that might significantly affect the
Commission’s ability to enforce the securities laws in other cases, the
Ringsby criteria . . . as well as more general considerations of fairness, dictate
that the decision should be vacated.

S.E.C. v. Trikilis, 1993 WL 43571 (C.D. Cal. 1993), at page 1. 

V.  SUMMARY AND CONCLUSION

For the reasons stated above, the Settling Parties ask this Court to approve the

Settlement in its entirety and, consistent with the proposed agreement, to vacate its June 25

Order.
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         Respectfully submitted  this 2nd  day of November,  2006.

SUE ELLEN WOOLDRIDGE     ROB McKENNA
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RAAS, JOHNSEN & STUEN, P.S.                WHATCOM COUNTY

/s/Harry L. Johnsen, WSBA# 4955    S/Randall J. Watts, WSBA #6314 
Attorneys for Plaintiff-Intervenor                     Attorney for Whatcom County
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1503 E Street    Bellingham, WA 98225
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2825 Candelaria Road NW                                 Defendants   
Albuquerque, New Mexico 87107                      P.O. Box 5008
                                                                            Bellingham, WA 98227-5008                      
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ATTORNEY
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2616 Kwina Road                                               103 E. Holly Street, Suite 418
Bellingham, WA  98226                                     Bellingham, WA 98225

Case 2:01-cv-00047-TSZ     Document 1056     Filed 11/02/2006     Page 30 of 30




2

3

4

5
THE HONORABLE THOMAS S. ZILL Y

Consideration Date:6

7 UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF WASHINGTON AT SEATTLE

8

9
UNITED STATES, in its own right and on
Behalf of the Lummi Nation, Case No. C01-0047Z

10

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

DECLARATION OF
GENE KNAPP

Plaintiff,
11

LUMMIINDIAN NATION,
12

13
Plaintiff-I ntervenor,

v.

14
STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY, et aI.,15

16 Defendants.

17

18 I, GENE KNAPP, declare that I am the attorney of record representing the

defendants known as the Defendant Homeowners in the above-captioned matter. I am19

20 over the age of 18 years, am competent to testify to the matters set forth below, and I

have personal knowledge of those matters.21

22 1. Extensive discovery regarding this case included 51 witness depositions

23 taken between December 2002 and January 2005.

24 2. Exhibit 1 contains true and correct excerpts from the transcript of David

25 Nazy's deposition taken July 1, 2004.

26 DECLARA TJON OF GENE KNAPP - Page 1
C01-0047Z BARRON SMITH DAUGERTPIC--_.- ----"--

300 NORTH COMMERCIAL. P.O. BOX 5008
BELLINGHAM, \VA 98227-5008

TELEPHONE: (360) 733.0212 . FAX: (360) 738-2341
www.bdlawonline.conn

Case 2:01-cv-00047-TSZ     Document 1056     Filed 11/02/2006     Page 1 of 32




3. Exhibit 2 contains true and correct excerpts from the transcript of Mark

2 Shaffer's deposition taken April 29, 2004 (Volume i).

3 4. Exhibit 3 contains excerpts from the Lummi Peninsula groundwater

4 investigation described in Exhibit 3.

i declare under penalty of perjury under the laws of the state of Washington that5

6 the foregoing is true and correct:

7

8
DATED this -- day of October, 2006, at Bellingham, Washington.

BARRON SMITH DAUGERT, PLLC
9

10
By éi~~

Gene Knapp, WSBA 91
Attorney for Defendant Homeowners

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26 DECLARATION OF GENE KNAPP - Page 2
C01-0047Z BARRON SMITH DAUGERTpLLc-_._~..~----

300 NORTH COMMERCIA. P.O. BOX 5008
BELLINGHA, W A 98227.5008

TELEPHONE: (360) 733.0212. FAX: (360) 738-2341
www.bdJawonILne.com

Case 2:01-cv-00047-TSZ     Document 1056     Filed 11/02/2006     Page 2 of 32




Exhibit 1

Case 2:01-cv-00047-TSZ     Document 1056     Filed 11/02/2006     Page 3 of 32




i-

r .
i

t:

David Nazy July 1, 2004

'1'
1

"¿.
3

4

5

6

7

8

9

10

11

12

.~)ì

13

14

15

16

17

18

19

20

21

22

23

24

25

~,r-

----------- ~--------

UNITED STATES DISTRICT COURT

1

Page 1 i
,
3

¡

j
FOR THE WESTERN DISTRICT OF WASHINGTON

AT SEJI_TTLE

- - - - - - - - - --- --------- -- -- -- -- --- - - - --- --- -- --- - - - - --

UNITED STATES, in its o~m right

and on behalf of the Lummi Indian)

Nation, 3i

i
~
1î

. ¡
¡

Plaintiff,
LUMI INDIAN NATION,

..

Plaintiff - Interve~or,

vs. COI-OQ47Z
l

I
¡

¡

¡

!
i
~

l
~

l

STATE OF WASHINGTON, DEPARTMENT OF)

ECOLOGY, et al.,
Defendants.

-- - - - - ----------- -- ---- -- - -- -- - - - - - - - - - -- - - -- - - - - - --

Deposition Upon Oral Examination Of

DAVID NAZY

--- - - --- ----------- ------ - -- - -- - -- - -- - -- - - - -- - - - - ---

July 1, 2004
~

¡

e

¡

!

i
~
~

~
~

~

~
i
i

601 Union Street, Suite 5000

Seattle, Washington

REPORTED BY: PEGGY FRITSCHY HAILTON t RPR, CSR FRITSPMR422MB

'-.. .~~..~,..."".-",-: .:~.--".~~'.h,,~~,''-'.:.,-:.'' -- --""~;:~~..;.t.,":.'..1

.~

i

¡~....... ._,..i.i..;~.""..~~?..~:!...;~.... ;:!~..y,;:..,."",,,,,,,..,,--,--,"'..o"---","-'l- .i.-r.+;~-"" -'-..-"~",~,,

SEATTE DEPOSmON REPORTERS

(206)622--661 * (800)657-1110www.seadep.com FAX: (206)622-6236
.....irH:....H''", f-.i"i. .."'.0'" 1;4:.. n""""-C_I"U":"'~'-"'

Case 2:01-cv-00047-TSZ     Document 1056     Filed 11/02/2006     Page 4 of 32




Page 5, lines 20 - 25; Page 6, lines 1 - 13:

Q: Could you describe your educational background starting after high school?

A: Okay. Right after high school I went to Winona State University in southeaster
Minnesota, got a bachelor's in geology. Imediately following that I went to graduate school at
Portland State, got a master's in geology. I have had a lot of traig. Soon after that I was hied

with the Department of Ecology, and have had numerous trainings since that time on a variety of
topics.

Q: Have you had any training or course work in issues pertaining to hydrology?

A: Yes.

Q: Again, what are those?

A: I have taken basic hydrogeology, hydrology courses, I have taken some courses in
analysis of pumping test data;, groundwater modeling, I took some courses at grad school, and I
have taken several trainings since then on groundwater modeling. Other courses related to
sampling, data analysis, statistics.

Page 7, lies 23 - 25; Page 8, lines i - 2 and 7 - 16:

Q: You have noted that you spent a considerable amount of time working in the
water resources deparent processing water rights applications in one fomm or another. Is that
correct?

A: Yes.

Q:
applications?

.. .what exactly are your fuctions in connection with processing water rights

A: One of our priary jobs is to address the relevant issues related to the application
we are working on, and for new applications, there's four basic tests that need to be addressed
for processing applications: Is water available for appropriation? Wil the appropriation cause
impaimment to existing rights? Will the use be beneficial? And would it be detrimental to the
public welfare?

Page 21, lines 6 - 25; Page 22, lies 1 - 4 and lines 17 -19:

A: ...based on Aspect's data and my understanding of what that is, do I have
concerns about saltwater intrsion on the peninsula?
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Q: Yes.

A: Yes.

Q: Why is that?

A:
the peninsula.

Well, their data shows a lot of the information that I was already aware of about

Q:
conclusion?

Could you be a bit more specific about that data and how it related to your

A: The water elevations, the groundwater elevations on the peninsula are, throughout
most of the peninsula are not much above sea leveL. There's also some water quality data that
indicates there has been some intrsion on the peninsula. The hydraulic propertes of the aquifer,
the conceptual model, groundwater model results indicates the potential exists for over pumping
the aquifer and causing seawater intrusion.

Q: Do you have an opinon with regard to whether or not that the work performed by
Aspect Consulting was reliable work?

A: Based on what I reviewed, it seemed a reasonable representation of existing site
conditions out there.

A: The overall, you know, conceptual model of the peninsula and, you know, the
basic inputs and data they generated and their conclusions seemed reasonable to me.

Page 23, lines 19 -22:

Q: I understand that you do agree that with regard to the Lummi Peninsula as a
whole the availability of groundwater resources is extremely limited?

A: Yeah, ...

Page 26, lies 9 - 21 :

Q: Let me ask your opinion. What do you think about the conclusion of Aspect that
the theoretical maximum safe yield is approximately l,OOO acre feet? Do you have an opinion
on that?

A: Given the limitations of what we've got to use to estimate what the safe yield is
and the methods that are used to come up with that, it seemed reasonable, yes. I don't know how
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we would do a better job of estimating what that number would be other than a groundwater
model, and that doesn't - - I'm not saying the result ofthe groundwater model is the answer. I'm
sayig the tool of using a groundwater model to make that estiate is probably one of the, the
best thing you could probably do given what we've go to work with.

Page 27, lines 9 - 15:

Q: Do you agree with the next sentence on page 4, which says, Any futue
groundwater development should only be done after careful and thorough investigations that
prove that water is available without causing impaimment to existing rights or degradation of the
aquifers? Do you agree with that statement?

A: Yes.

Page 31, line 25; Page 32, lines 1 - 8:

Q: Let me ask you. Why did you prepare this memo? In what context did you
prepare this memo?

A: As stated on the first page in the second-to-the-last paragraph, "The objective is to
develop a hydrologic inventory (water balance calculation) for the study area for present
conditions and for those conditions that are projected to exist with full agrcultul development.
The ultimate objective is to estimate the safe sustainable yield of the groundwater resources (sic)
within the study area."

Page 33, lines 15 - 25; Page 34, lines 1 and 7, and lines 8 - 15:

Q: First of all, I want to go maybe just to the ultimate conclusion fist, and maybe ask
some questions about that. But, looking down to page 26, there is a table which there's sumar
conclusions and then there's a table there. Let me just read the text before the table. It says,
"Limited recharge, the subsequent limited water available for withdrawal, along with saltwater
intrsion concerns, all limit groundwater development with the study area. The estimated
cuaent use within the study area is close to the low end of the estimated available groundwater
suggesting that increases in groundwater withdrawals should be approached cautiously." Did I
read that correctly?

A: I think the answer to your question was yes.

Q: Could you read the table and basically read what the table says here?
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A: It's entitled table i i, summary of recharge, curent use, and potential

development. Groundwater recharge is 1,607 to 2,917 acre feet per year. Available
groundwater, 26 percent of recharge would be 402 to 729 acre feet per year. Curent use, 320
acre feet per year, and potential groundwater left for development, 82 to 409 acre feet per year.

Page 62, lines 19 - 25; Page 63, lines 1 - 2:

Q: If I understood your testimony earlier, you feel that your safe yield analysis and
Aspect's are basically within the same range given the quality of the data and so forth?

A: Yeah.

Q: I realize yours is a little lower?

A: Right.

Q: Effectively you are talking about the same general ballpark?

A: I think so.

Page 69, line 6 - 9:

Q: Okay. So the whole area, then, it sounds like would be a red flag area or an area
of concern for saltwater intrusion?

A: Well, yeah.

Page 129, lines 7 - 14:

Q: Is there also a concern regarding what happens to the aquifer overall if saltwater
intrsion reaches a certain level; in other words, is it easy or diffcult to reverse the process once
the contamiation has occuITed?

A: I think in general once the contamination has occured, it's hard to reverse the
process, so, you know, our approach is to avoid the problem so we don't have to WOITY about

that.
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Vo1. I,page 12, lines 16-23 (referenced Exhibit No. 1 is attached):

Q:
No. I?

(By T\k Slater) Mr. Shaffer, could you identify what's been marked as Exhibit

A:
my attention.

This is a letter from the Bureau oflndian AtTairs to Associated Earth Sciences to

Q:
this case?

And is that the letter that triggered the contract process involving your work in

A: T can't answer that definiteiy. It certainly is a key part of that process.

VoL. I, page 13, lines 3 - 11 (referenced Exhibit No.2 is attached):

(Exhibit NO.2 was marked.)
Q: (By Mr. Slater) And Mr. Shaffer, was Exhibit - - what's marked as Exhibit No.2

something that you submitted in response to the Jetter that you received \vhich has been marked
as Exhibit No.1?

A: It ,"auld appear so. Exhibit No.2 and what I - - "V hat I see at a glance, does not
specifically reference the letter that is Exhibit No. i, but it does appear to respond to it.

V 01. 1, page 31, lines 15 - 24 (referenced Exhibit No.8 is auached):

(Exhibit No.8 was marked.)
Q: (8:y Mr. Slater) Mr. Shaffer, take a look at Exhibit 8. That indicates that as of

November 26, 2002 the total contract amount on contract CMP000563 had been increased to
$1,166,265, and that your total invoices to date \'vere $967,901.65. Is that $1,166,000 figure the
result of a series of contract modittcations that occUlTed fionn July of '97 up through 2002?

A: I believe so, yes.

VoL. 1, page 33, lines 13.- 18 (referenced Exhibit No.9 is attached):

(Exhibit No.9 was marked.)
Q: (By Mr. Slater) :\.lr Shaffer, lookìng at \",'hat's been marked as Exhibit No.9, is

that y'our proposal relative to the Department of JustÌce contract for work on this case'?

A: Yes, it is.
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. . June. 24, 1997

Associarid Ea .Sciences. Inc.
1 ï9 Mwone Lae Nort
BainbridgerSla, Washigton' 98110

Attention:, Mr. Mark Shaffer ."

.' 'I: . .

Dear M:'Shaer:. i
The UnÎti:d States is interested in ob~ing the services of Assocìated Ea Scienes. Inc.
to provIãe a ground water investigation in the Lum Penia. area. of the Lummi Indian
Reservation. under .the provísíons of FAR Pan 6.302-3 Indus ~obiltioD.; engig', .
developi: or re caabilties or ex service. Th work will be done 10 support

ongo.ìng water rightS' negotiation' and litigation services for th Urrted States -in association'

with ttt: riegouarions, of - the . Lumi Reservtion' tr water right with the State Of
Washi~:vn, Sine:. your fl.'" is alrdy qualified as an expert wim~ss in th issue tge work
wil be, ::::nducted under. a fied price contrct with the Bureau of Indian.~Affa. 'entct'ed '
into. under FAR Part 6.302-3(a) (2) eüî), expen witness. services in cUITettt or anticipated' ,"litigation: . .. .. '. ~. .
The bask: objectives of the work is to characteri the aquifers on -the Liii Peiri~~~; ~h:;~l~

Area of the Lummi ,Indian R~crvatiòn an~ to uittatcly develop a ca.iblatCå n~.=rical~' ;t;~~~
. ground water modi:l. . Thc. calibrated' numcncai ground water .~odel may pt used. m~mtU~,;., -~.':ç.~,

învestiga~ions to assess the quantity of water that can be extrcted. on. a)ong-term .baSiS'1.r~:.t,jt
wirh"'nt~ .ncurrng unchie \tdv"!'~ i!1pacrs .and for the de\-elQpmem of an'.overallgrcaLl¿ ';'t,.;'::
water ma.gemcnt sttegy. Pleue prepare a Scope of Work and cost cStima.tes'-~fQr thC:d~'B.r,:~'

. propos cd. , work and rcrrm it to thc Contrcting Offcer by June 27. 19~no' ". '. "d'~: ~~~¡' ~ ." . . .: ';:. ,. . '¡. "~t;"":~~.
Ihe SC:~!,è should addresses the issues of aquifër ¡dendficarion. aauifer..c~pacity fôt:.'watef¿:~

. supply, ~11d. grour1d water quality 1 . panicularly as regards nannra ..and..induced f~~t"l~;'
AlU10ugh .the šcape'developed should b~ relatively spccifict provision~shaUi~~;be allo~ed f~t':

. modification of the prosram based on inu:ri findinp:s and results, in cónSltation ..J~th. tl~
, , - .' - - '. ~'i,R'J, ....:"o¿."".,." .gOVCrInt and the Tribe. All field. work for'th project should be corrpl~-ed 'in QI!é.year~~

. . -, ~~; . ..~E;:,::..~
Projec~ deliverables tht wil be reqùired from this intial work wìl include/but. may\not b~d

limted ',to, the fol1owing: . .' ,jt'::"-

... ,

:...c

~ a comprehensive water w.ell database;'
a water qualiry dambaae;

. .~ I'

Section C - Page 10 of 1 i
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.
. on-reservation weather inormtion: .

'~;.. geologic and hydrogeologic crss secons;
'.' potemiomeuic suiumaps; .

. well hydrgrphs: .

. aquifer specific capacities map:',
, c.oridc concenttion ma.ps;

".: anysis of isotope data for the puroseS of age dating:

; 'i:w dia(!mc:' " . . ,. . =._,
, Stditch gauge lOC3tioIJ an dishae;

. .. spri loc:tÎons and d1c:hae; .
.hyddologic unt (suace water), maps;

,.. -aquìèr hydrulic teSt dAta, anysis ,and Inrpreratio:::,

.

. .

.

. . .

- .

.

.. a numenca ground water model WiTh ëioCUe~tåon of:
qmceprual model development: '
model' consction; .
model cab~úon;
sensitivity/uncertinty anyses; an,

~ drft and fIna report including al basic field and modeling data. tables, figu, and
ma.ps in had copy and electronic format.

The deliverables of th srudy should .be sufiiciemIy detailed an comprehensive to suppOrt
J water rightS litigation. Th~ conn:~ctor's work proposal shl inicate how the work to' obta
. .the deliverables sh be done. The comr:ctor:'s. proposa.l sha provide suffcient detail that
- the-method by which the work wil be done and the tehnques, such as geophysica ~dies,
driing, ard docuent reseah, can be evaliiated by the governent for completeess.

The Ullred Statë- imends to give a copy of the contrctor's work proposal to the Lui
Tribe for their evalúon .and coment. Pleae, prear a searte listig of coStS . for the

. ~ork, tht, is not: iÌcliided .in the work proposal.- .fQr the use of the Contrcting. Offcer. If you'
include . any~ pr~pricta. information or confdemial informuon in the propos.l please
prepar a separte-' enciosue and mark it ftCONFEN.. If you have any. quesons
regaring ths' requ~ please conact Mr. Raben. Fenton, Ar Hydrologist, at (503)-231-. '6927. _.

',. ...,

Si.c~~!y . ..'
;;t' .;7.", / ~. .--/'.7/' / BY \

,'- ~." JÌ::¿y~ø:~)(.u-::_)
'--"n'rrtig OfIlc:r r" .! .~~

-,. Sectiol" C - Page 11 of i 1

"

..,.'. .

L'"
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. t~ SCOPE OF WORK
\".;'ROÚ"N WATER Ilv"ESTIGATION - LU1fM PENISuLA
r(i LU11M ThiDIA RESERVATION
:~x:.:
n:;I.
.1.

Ths documeJr~rovides ascope of work for a. groun water investigation In the Lur PenmuÌa
area of the LL'~~mi Inan Reservation. A cost estite is provided as a septe attchment. The
scope addresF~~ the basic issues of aquifer identification, aquifer capacity for wRter supply. and
ground waterJ~1~a~ty., pa.~cuiarly a: regards ~tuai and induced salinry. .A~ough. the scope
developed ht:. ~n 1$ i-elat1Vely specific, provision should be al10wed for modicatton of the
program bas~';. on interi fidings and results, in consultarion with the' goverent. The
deliverab1es JhJhs study wil be suffciently detailed and comprehensive to support water rights1", I.liuga,i:on. iJi" I

~~
. ~ ".

~\ ~'a'

PROJECT Ol.JECTIVS
~.: ¡~

PBIABB2 4186

..'l,

The ba.sic ob~:! (.ves.of ths scope of work are to chacterie the aquifers on the Lum Peniula
and develop ;I talibrated numrical ground water modeL. The calibrated numerical ground wa.ter.
model may l: used in future investigations to assess the quatit)' of water that can be extrcted
on a iong-ter..=./basis withom incung undue adverse impacts and for the development of an over-
all ground wå~ar mangement strategy. Project deliverables wil include the following:. ..: r .
~ . monthly~r.kt1s reports

: ~.. .
,. a technc i¡ memorandum on the hydrogeologic conceptu model including:

. a cor,JJr~heDSIve water well dAtabase;'
I'''.

a wat~~ quaty databasc;
. gcol:Û~ and hydrogeologic ~rass se~tiomi

. PGtei:;~m~tdc surface inp~; .

. well. ;~~rographs;

. aquif,l,ispedfic capacities map;

. Chl01 ~í:. r concentration maps; .

. anlYd!'; of isotope data for the purposes of age datig;

. triln ~. diagram;. a WOt.t,' budget; -

. - on-R~ervaûon weather inormation (climte data);

. stread!ditch gauge locations and discharge;

. sprrr.r.i,ocations and discharge;

. hydri:'.t;gic unit (surace water) maps;

. aquikt hydraulic test data, analysis and interpretation;

r'
Il
. ,

,;."

! -

l; l,ofer
EXHIBIT NO. J-

'f!2/ fq1.

¡.:
,.. \-

Associated F, rt.h Sciences, Inc.
.. r

. Page 1 June 27. 1997
-1

.;
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r..
¡)l.

. /~ ~

L~ ~...

. ~ 3. numerical grÒ&d water model with documentation c f:

. conceptu ::,odel development;

model corih-ction;IJ .
. model calibÎ'tion;

. sensitivity/$.certaÍDty analyses; and,. l11: .
~ draft and f"in l#pons including all basic field and mo leling data, tables, figures, and maps

in hard copy ~d electronic fonnat. .

rD I l\tJtJ~ 4 I ttl

',.
,~ !
'II.
'',i,;

J.'". .
, '
'i!.

The scope is diyid~i:into two pricipal phases, which can be conducted over a two-year period:
i,J" .~" .

. Phae I - ~jrdrogeoiogic Conceprual Model

Phase IT -";i¥umerical Ground Water Model\, i .
j!...1

Phase r includes t¥ collection and anlysIs of physical data (geologic t geophysical, meteorologic,

surface water, and: ground water) and development of a cC'I1ceptua1 model. This work would be'. .
conducted predomly durig tle first year of the ÍlvesÜgation with ongoing monitoring con-
tinuing into the second year. It is assumed tht the inve3tigation wil be coordinted with the
Lurn Tribe for s#aIing of data and to obta access to tribal and private lands.'Ii J. ,.1 .'
Phase n is development of a grou.d water computer model to s1mulate the ground water flow field
in thee dimensiom' 'and to evaluate the avaiabilty of ground water and the impacts of existi

,md future wells.1¡.The model wil incorporate salinty and wil assist in predictig potential
changes to the flow,system with time and/or with variable ,veU confgurations and pumping rates.
Tne ground water ~odeling would phae wouid be conducted durg the second year. In addition
to these pricipal J\oject phases, report and meetig phases are included.

., \, ,.
~ 'i:

TASK DESCRl-V0NS

The following tar¡ks . build on CUtent workig hypothe$es to defme geologic conditions on the,\ . '. . -,
peo.ula and to de~,elop a hydrogeologic conceptul modeL. In a second p~e,' aquer yields an

tI1: geneIï deptb'~d locatiom of. wells providing a safe yield without ground water d=gradatioD

wil be developc:d,~tbough a ground water modee specificaly designed to model the chloride
tranort and deDSl~ flow chactritics of sea water. Simulation ru to test specifc scenaos

for litiga~on SUp?it are not llluded in tb scope, but the model wil be constrctd to perform
ths fucton a:¡ ma~ be requied in the futue.Il . .. i
Following are deSSrlpdons of each tak included in the proposed scope of work. A5 discussed
below uner the detailed wrte.up of each tak and supportg subtasksi severa assuptions. have
been applied to d~~elop ths scope and cost estimate. .:¡ ~~ i

SUMl'IAY

1:('
~"11IL
1-',

. : ~;.~

". ~

.11 .

Associated Earth Sciences. Inc.
it, , iri','
b~

,t "~\

~--
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I'

PHASE I - RXROGEOLOGIC CONCEPTUAL MODEL
~ i "'~. ~: ii... , .

Under th phass, physical data wil be collected and analyzed to develop a conceproal model of

the ground 'war~r flow system for tie Lurn Peniula. This phase has been divided into the

following maj~~' subtaks: .

t
. Geologl~: Investigation

. Surface\Vater Investigation

Hydrog~ologic Investigation
. Techn~ii Memorandum,~ "

. .h'.
Task 1 - Ge~16gic Investigation

~tjlAee2 4188

òl
Sübtask i.1 - ;;gdate Existíng Geologic/Hyårogeologíc Dam

~:: j'

Erg geologkrnydrogeologic da wil be compiled under th subt:;k. Th includes well logs
a~d water rig~~~ inormation on fIe with the Lwnmi Nation, Washiiigton State Deparents ~f
&ology and Health (WOE and WDOH), an Whtcom Coumy H~aith Deparem; and basic
geologic and g~9physii:aL inormation and report on the Lun IndiaI Reserva.tion induding stte

C;;'DOE and \Vâshigton State Deparent of Natural Resources (\VDNR)) and USGS data and
reports, consujtant report, and any applicable Master's and Ph.D. theses. The data wil be
emered into a :database that wil conta basic geologic inormtion (depth and thcknesses of
hydro5tTatigraÊllc untS), well locatioDS and complction data, well deprhs, yiclds, proàucing untS~

and screened/R!dorated intervals. Much of th basic data compilation has been completed.' A

quality assurapce/qua1íry contol (QAlQC) plan for validatig existig data and for al data

collected duu'~g ths Ì1vestîgation wil be developed. QAiQC checks will be performed on the
basic data coHi¿ted under ths task.

¡~:t:

Subtak 1.2 - pevelop Geologic/Hydrogeologic Databa.se/Cross Sections¡i..: . .
The USGS b.2~~~ompi1ed locatton in~nntion. basic well completion data, hydraulic chàcieri-

tics and wate~l..vel data for many wells on the Lun PeD.ula. into a da.tabase. The Lu
Trrb~ cas de..'~îttped a well d~têb~~ !!t integrates the USGS Jat. and has improved locatioua
data. .; These ~base¿ wil be used as the swwg point under ths task to develop a compreh~n-
sive geologiclqydrogeologic database in Microsoft Access format. A quality assurance/quality
controL check:wil be perfommed on all data prior to entering it into th database. Questionable
data wil bè fl~ged and/or rejected. . Whre appropriate J the data wil be qua.lili:d base:d on the
liwJtS of uncet.áimy (e.g" ele~aûon qata).

,.;1.' .
. Geologic in~tetation of weI11og'data wil be pedormed. Geologic inerprer.ùons wil include
assigng d~ci:ped formtions on driler's logs td llydrostraûgraphic uurs aDd makg region!
geologic COrT~ratioDs. Geologic data' wil be compiled into graphic logs using a .log plottg

softare progg such as Logger v.5 developed by Rockware. Graphic and descriptive formts

used by sever~¡:othr tribes in Washigton inluding the Siiquamsh, Swmorosh, and Chebais
wil be adapte~ ~o develop conceptUal models of geologic and aquifer conditions. Compu~r input

I."
L
'it
"
ii.~

!!;"

. .
"i i

Associated Eà11h Sciènces, Inc.
i'.. .
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~t i~11

l,.h£ .
consists of basic qCftitative an descriptive dau obtained from well logs and other data tht have

measured eve! deRth and convert the data to a grapb.c strp log. Each log wìl have a header
comaing iocatior data Çc, y. Z), which can be used to create computer-generated cross sections.ii i . .
B::sic descriptive i-geologic inormtion from driler's logs and test pit logs wil be input. From
this data, a serieS)bf stick-log cross sections wil be developed. On the ba.sis of these stick-log
cross sections an~l suace mapping (Sub task i.3), geologic interpretations and regional strati-
graplùc correlatioQQ wil be made. Ba.sic descriptive data 

wil be entered essenrially as it appears
on the driler' s lo~so no geologic inormtion is lost in the process.~i :. .
From the regior)l;.ttratigrphic con-ladons, the tops and bottoms of geologic unts wil be input
imo the Access àåbbase for each well log. The hyårostratigraphic units in ths database wil be
used for input inttthe numerical ground Water model in Phase TI. The geologic database wil be

in a formatcomp;tiblè for inegrtion inro a Geographic Inormtion Systm (GIS) under subrak1.5. .tF
,I:

PBI A8ØZ 4189

Subæ.sk 1.3 - Fie,~d Mapping/Test Pit Explorations
1,.1
i .1

Surface geologic tnpping of the Lum Peniuia has be::n perfonned by Easterbrook (1963 and

1976), and Paler (1977). These mapping efforts were included as part of regional mapping
srudies and are by,th general and outdated in stratigraphic termology. Detailed field geologic
mapping of the peria. wil be conducted to supplement am reffne existig mapping. Test pits

wil be excavated using a backhoe in selected locations tloughout the peniula, as necessary,

and as access per:tS. One week of t)ackhoe tie for test pit excavations a.d one week of tie
for mapping expaltin:s in the field ha been assumed. Samples wil be collected in tl. task an
under Siibtask 3i-for clast countS of limologic types to assist in geologic idendfcation of.the. .,Un1rs. '~

'i
,1,1
fT'

Test pit locatioT!~~Ýfl be flcld..stacd and plotted on aerial photographs and topographic maps
tlsing standad c~.pass and tape surey technques.. I~,. .

, .. .~~:

Unpublished ¡ef~;,: and local seologic: mvi;stiga.ÚQn- in prQ!i;o;:¡s wil 1;i; ÇQU¡pU~~ i.dl: Ul~
task. We wil ir.r:¡:t with gcologistS and geophys.içists who have worked in the reiiion inlZludiIg
persormel from taadian feåeral and provindai agencies, USGS, and Western Washigton
Unive,rsity. A ff~ld t~ur will be condu~ted with app~opriate pa;ies prior.to and su~sequent to o~
rnapping. The s.~J:1CeS of an expert in local strattgraphy will be retaed to discussgeologic
COL1ditiOIl prior tcilmappiDg and to discu5s our fidigs. . Time has also bec:n included for poSt-

field-work intcIIcÜon with the USGS and trfer of data tQ them. .

--

Subtask. i.4 - Ge9Physics
i :

Geophysical techiques to be implemented in ths investigation include electrcal resisJvity img-
ing (E and tie--oma electromagDettcs (IE1!). ERl wil be pedormed to assist in evalua-

tion of salinty coÄcf:ntrations and gråients on the peniula, Ths method should be effective
to ground water depths as great as 60 feet. f.pproximtely' 4,000 feet of suace resistivity

. profùes ha been~sued. T~ect lines wil be identied in Subtask 3.4 followig evaluation
of/::ttlg cblorid~,data. The locatiom of the tranects wil focus on deffning salinty gradients.. , .~ . .

1\\.
,.It

Assaciàted Earth S,t:lences, Inc.
',1
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ìn areas wherédetaed cbloride i. unvailable and in areas where salib!) has increased due to,~ ~"-

pumping (for ~.~ple, Gooseberr Point).
. .
I ~

Sùrface resistvJty was used successfully in 1974 to delineate major strtigraphic unts to depth

of approximateey 200 feet (Shanon & Wilon, 1974). Since tht tie, severa adv3.cements have

Qccurd in res~vity tehnology inc1udlg me use of TDEM. TDEM offers the advantàge over
-conventiona sWface resistivity technques in providig greater vertca and lateral resolution data
from graterd~pth. TDEM wî1 be used to deflne strtigraphic changes with depth. Approxi-
mately 1,000 ~e~~t of TDEM profIing ha been assumed.

fH

Subtak 1.5 - rfydrogeologíc Maps and Cross Sections/Subsurface Mapping
." ~ ::1 I. ,: t .

A welllocatio'i,¡map, strcnne contour maps, isopach (unt thckL"1s) maps, water-tale elevation

maps, geologiffcToss 'sectimis, and salty maps wil be developed under ths tak using data
compiled in Si;'btasks 1. i though 1.4 and from the subsurface exploration program in'Subtask
3 .2. S~lectedttps ald sections of importt geologic aJdJor hydrologic features wil be devel-

oped from the ':diitabase (Subtask i. 2) and entered ino ArcInfo GIS for fma presentation. Cross
sections wil ~~fU1alized under ths usk an displayed in AutoCAD format.

.,¡."

Tne Lumm Tdbe has em-ered well locations and proper!)' ownership into their GIS system. It is
assumed that ttTse GIS rres wiH serve as the stag point for GIS displays.. . .

. .-

Task 2 - Surface ,"VaterlHydrologic Investigation
.~.f

Subtask 2.1 - Water Budget Parameters
,'..::

Under this suqtask, the following water budget parameters wî1 be evaluatea:~. '
.,.\'..

, ".IJ .
. preClt ~)Ftton

. poteDdt~ imd actual evapotrnsiration

. ~oi1n:~\stUn: holåing capacity

. runofrjtf: . .
~ rechar~

~ ~.\;t .
Runoff input tt"thc water budget wil be estimated from surface water gauging' under SubtAsk 2.3.
The fin.l outP~;: of the water budget wil be an estimate of ground water recharge for the peni-
sula. area. P~dpitation wil be detennd using direct averaging or the norm-ratio method!

using data coii~çted at the Lumm Indian Reservation and correlating it to Bellingham a. other
nearby preciI'~~~tiQt1 gauges with a 30-year or longer pcrlod of record. Resulcc or th a,ysls

. Wil be compatc~ to resultS determed usiDg the Thessen polygon metl0d and published isobyeta

. contours~ ':j;~5'

\.

In addition to d:ta collected at exiting off-reservation climatoiogical stations i thee climtologica
stations wil be'~blished on the reservation. Each of these stations wil automaticaly measure
and recorded the following conditons:

~ ;

, ¡~

" r'

Associated Eart Sdences, Inc:
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I( :

. n.
. wind speedi~tion
. temperatureJfud relative humidity

barometrc p,ressure
. predpitatioO::(as rain and sno-v)

~? ~'..

. Oni: of the thee stta~ns ",il alo be equipped with a pyraometer for measurement of short wave
solar radiation. Tqe.'~tations wil be located based on evaluation of rain data a.t ex.('g off-teser-

vation locatioDS. Rain and snow wil be meased using an electric rainsnow gauge, which
requires a 115-volt;~ower source, to be provided by the Tribe. Ths task alo includes monthy
visitS to downloadè.áta, to be conducted in conjunction with Subtasks 2.3, 3.3 and 3.4..,~ I .

! ).
A vailable methods. \'till be researched for evaluatig evapotranpiration in conierous areas indud-
ing recent work b) ~~ !1e USGS at the University of British Columia, and the most Suitable method
',1,il be applied. 'l1f~ water-holdig capaciL'j of the: soil wil be researhed though existig soil
surveys of the L~ Indian Reservation and though descriptive data obtaeå from the teSt pit
e~ploratiol1 in SU9~k 1.3. .

~ i .
\

Subcak 2.2 - Sur~e Water/Sprig Inventory
.~
"

t" ø i l\OOc. U j ~ I

This task can be effectively performed in conjunction with surface geologic mapping in Subtak
i. 3. Sprigs wil be mapped along accessible beaches and at the break in upland temces. Sprig
discharge wil be esti.ted by digging out the spring and ta volumetric flow measurements.
If volwnetrc meaa~rements are not feasibi~, flow wil be estiated using an impeller-type flow
meter where the sprig dischage is suciently concentrated. For areas where spri flow is

dispersed, visua etJmes of sprig dischage wil be made. 'Spri dischage esriate5 wil be
(¡sed in the water D,udget anLysis as well to evaluate ground water dî~charge points~ flow paths
and flux. .)-i

"-~ ,l. .

Stre:u and ditch-is:'wil alo be locate under ths tak. Spris and surface water Ie.res iden-
tift!d in ths tak\Wil be field-staed and located usII a Global Positioni System. COPS).

Acc~ss penDtrg\ å reconnissance wil be conducted of eac.h of the thee ephemera stram
indicated on the --t'5GS topographic map. These include the steam in Settion 25 and stream
heading in wt:t!:ids in Section 13 and 18. .

'.'- f"
Subtask 2.3 - Stre¡í Gaugig

.:¡l
II

Surace: water disc~ge wil be gauged uner ths tak. Str and ditChes identied in Subtak

2.2 with suffcie¡¡t:¡Uow Ior gaugi wil establihed as sura.ce water gauging points to develop

data on ground ~àter dischge to surface water an on the ruoff chaacteritics. Based on

review of th USfStopogrpbic sheet of the peniula, the unmimed strea in TOWDhip 39,

Nort, Rae 1 EEt, .Sections 13 and 14 wi liely reque gaugig. Staff gaugeS wi be estab-
Hshi:d at appropriate suace water gaugiIg points and a stagc..iscbae rclatiowship wil be devel-
oped.. Gauging wil be performed for a oDe-year period under th task .and contiucd for an

adài.ttomI year uIitr Phae II.

..

~ '; ~
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,1' .
Subtask 2.4 - Hydrologic Mapsi ~ .
A hydrologic u~t map wil be prepared in GIS format und~r ths subtak. The Tribe's GIS map-
ping win serve~~ the stag point for ths map. Any springs or surface water featues identifed
as par of Ta.lèd~ wil be added to ths map. Well wiilawals wil be estI.ted on ths map.

,,-

Task 3 - Hyatògeologic Invesgation
-""

Subtak 3.1 - Irtall Test Wells..;). .. '.', I -
Ground water~~)nitorig data tollected to date has focused on ground water levels and chloride
concenrrúons ~ll wells located in the coasta areas oÎ the peniuia. Simarly i -most of the geo-

logic data haibn obtaed from well logs that are largely concentrated along the coasta regions
where developInnt is grea.test. With the exception of a few logs, most basic geologic data is
derived from 1ler's logs rather th geological descripúons. Hyddulic test data are mostly

limited to "shoffterm tests performed by driers, which typically report stabiled drawdowu.
Importt eicep~ions to ths inlude work done by the USGS in the Bel Bay area, where controlled

pump tets were performed. In addition, the deepest wells on the penia are less th 300 fæt

and do not fully penetrate the aquifer. As such, litte detailed geologic and hydraulic data exists

OD. the ppnnsula.
..

A series of 6-inc;h-diaeter monitorig wells wil be ined using ai-rota or cable-tool equip-

ment to bettr deÏme geoiogic and hydraulic conditions OD. the peD.ula. The fi locations of
these wells wil ,pe based on the geologic/hydrogeologic data compiled and evaluateå in Task 1.
For plang phIposes, the following is assumed: one well wil be intalled to a ma depth
of 409 feet;twq wells to a maimum depth of 200 feet, and one well to a maum depth of 100
feet. The deèil'.well wil explore the base of the known aquifers and the potenti¡Ù for a deeper

aquifer. The iaO-foot wells wil provide importt geologic data an ground water monitori
points for the ¿,f!la inerior, The lOO-foot well wil monitor in close proxity to the coas
area and wil ::~~': on an area of pumping-induce saltwa.ter inion such as Gooseberr Poin., i

..--'-'

Biå s¡:ecificatkDS wil be developeå anå the serices of liceDSed well drer wil be robcontrcted,
Each. borig win be logged by a geologist exPerienced with geologic condiûoDS in W1tcom
COUDty. Relaqrely undisnnrbed drve samples wil be collecred a.t approxite 20-foot interVals.

Samples and c.~Jl cuccíngs:wil be carefully scrutied for wood and/or peat, and up to samples
wil be submitted for Carbon-14 age-dating. Lithologic clast anysis wil be perormed on sel-
ected samples to assist in geologic classification of unts. Glacial and inrglacial untS should be
differentiated b,Y, úúS technque. Specifc conductae, pH, and temperature wil be monitored in
each water-be~g zone durg drig.

, -
i:-li

Up to a total o£:24 samples wil be collected for gra size anysis for use L'l well screen design. ,
Wells wil be ~ómpleted with a nomil 6-inch-diameter, staess steel, wire-wrapped, telescope.
screen intalled with a conventiona K-packer. A Iü-in steel protective caing wich a lockig cap
wil be intale~ over each well. Each well wil be developed unti it is relatively Iree from tubid-
ity and silt th~~gh a com~intion of surging and airlifting. -.

" ,:~

. i~' .
'I'l.
Ii'

Associated Ea:H~ Sciel1cesr Inc.
\1'
:~ i.j.

~. ~ I
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All drilling wil be\oordinated with the Tribe. Weil completions wil meet the State of Wash-
ington's Minum Sj:andards for Constrction and MaiteDae of Wells (Chpter i 737160 WAC)

1d any additionaspeciai Tribal regulations which may exit.

Sub task 3.2 - Aquifer Testing
1.1,

Hydraulic testig wil be performed on all wells to develop an understading of the hydraulic

cha.racteristics of we sand ¡¡d gravel uwt and the imerconnection of aquifer to sea water. At
least tWo selecteå wells wil be hydrulically teted for a 24-hour or longer period. Durig each
pump test, water J~.vels, temperattre,pH, specific conductace, and chloride-levels wil be
monitOred in the ¡;~.píng well and each observation well.

" .~

Hydraulic charact ~-:~stics of hydraulic conductivity. storage coeffcient, and leakge detemmed -
from the pump te~~- :,iil be input into the ground v. ater model in Phae ll. Results of the pump
æst wil also ser.,e:, as importt points for model c::libration durig tranient simulations.

"
"

Subtak 3,3 - Fluid. Levels

Water levels in selected Tribal wells on the Lum Pi:niula area wil be monitored On a ful!~
time basis using daIa loggers. Up to sL-v wells on the peniula wil be fitted with data loggers to

provide approximately hourly meaurements of water levei~, some of wwch are assumed to be
test wells intaed in Subtak 3 .1. Wells equipped with contiuous water level recorders provide

factuaiinormation 9il hydrogeologic conditions, direct inight into rechage c11acterisi:cs, tidal
irulueace, and irfutable data points for model calibration. The daca loggers wil be intalled

for a mium Orl~-year period and maintaiid an dovm.1oaded on a monthy basis by a tech-
nician from AESI.'

, ,.

Subtak 3.4 - Grol,nd Water Quality
, .. ~~I" -

Existing wa.t~r q~ :3iity databases from the Tribe and the USGS wil be reviewed under th wk
and a comprehen.~_h~~ database wil be: constrcted. Water quaity wil also be: checked for com-

pleteness and coc"l~eDcy with 'WOH records. Each tet well wil be lIonitored for chloride on
a mo"tby basis. ~'Üso under th task. up to 10 chloride s:uples wil be split with the Tribe for
QA/QC purposes¡':'¿ . -
Subtak 3.5 - Isotõle Studies

l:.. '.1

Under tbs tak, ~9und water samp~es wi be collected at uIJ to 10 locations to evaluate relative
age dates for groü~d water by measurg naruly-occUIg isotopes. The measurmentS wil
include trtium cOJJcentratloDS and deuterium and oxygen isotope ratios. The tritium datig wil

assist in determining the reidence tie of groun water with dierem hydrstrtigraphic unts
and wil provide a mecham for determg groud water flow path. Wells and sprigs idenr-
fled for sample collecrion wil be determed after completion of the geologic cross sections in
Task 1 and sprin;;"~vemory in Task 2.

.'

.: Î

Associated Earth Sciences, Inc. Page 8 June 21,1997
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, In addition td. isotope anysis, major cations and anons wil be anyzed at these loc:ons.
Anysis Q'f m3j'or ion data' wil permt grouping of grmmd watr tyes based on chemistr. Ths
anlysis provides insight into ground water flów pattern.: ~ . ; . .
Subtask 3.6 - Hyddoe:eologic Maps aDd Cross'Section.: -

"

,"'

" Hydrogeologi~ maps developed du.rig Subtask 1.5 wil be refined and adcltioDa maps wil be

developed bas~d on the results of Subtaks 3.1 thugh 3.5. New maps to be developed inlude:i;' .
. aquifer: ~pecitc capacities/potential well yields

potent~:netrc suace maps for each aquifer for varous year
chlori..~'lconcentrations for each aquifer for varous yeas
trine;'.!-,~día;ar displaying major ion data, "

other ;; ¡;ter quality parameters determed to be relevant during the investigation
~ . .

.

.

Maps wil be qi;splayed in GIS format.

Task 4 - Techc. Memorandum on Hydrogeologic CODceptual1\1odel.-" .
i

This task inc1uq.es åata anysis and reportg for the investigation. A conceptual model of the

ground wa.ter flow system wil be developed under ths tak, based on the data collected an ana-
lyzed under Tasks 1 though 3. A water budget anysis of the Lu Penia area wi1 be dev-
eloped under ths tak. The report wil include basic geologic, geophysica, geocheca (LSotope
studies and wafer quality), surface water, and groud water monitorig data.

: ~. ~ '
,

PHASE II -',N1JlvERICAL GROUND WATER MODELIG
=1.

The output främ Phae n wil be a calbrated groünd water compurer modl of the Lum Peni-
sula. It shou~d:.be noted that simulations are not included in ths . scope of work.

.r'lf. ,.
Also iDclude¿ihthe Phase n scope of work is contiued strea gauging, fluid levèl meaure~
a.nd chlorid~ ::1Çdt.j!'g for a one-year p(;ricd.

.i. .

Task i - Conceptua Model Development
4:' l' ~

~! -

Based on tbc~ ,i;onceproal model of the ground water flow field developed in Phase I, a thee~'

dimensional model for the project ara wil be developed for the simulation of Stady-state and.
transient growi water flow conditioD.. The conceptu Diodel wil be adaDted to a numercal

- modeL. A gr,d orientation and sizing wil be determed for the study area. -Th model domaJ ,
wil incorporiite the peciula area 'south of the Nooksack River. Hyijogeologic conditions axe .

then developed on å coordinte system for model input. Ths includes detemmg the number
of geologic lay'~rs an associated distrbuuon of hydraulic propertes with ea.ch layer, assigng
boundary cociitioDS for each la~eri and establishig rechage in the model frework.

l\
" i

Asscclate(j Earth :Sciences, Inc. Page e June 2), 1S&7
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Task 2 -l\lodel Consuction

¥'!odeling of the Lwn PeIIu(a must accommodate density flow to accurately model sea water

inmmion. Appropriate softàre could include the SEA W AT softare developed for flow simula-

tion under conditiòns of varying salinty. developed by S.S. Papadopulos & Associates, In.

SEA WA T is an adaptation of the USGS fi.te diference model, MODFLOW ((cDonald and
Hãrbaugh, 1988) and lv3D. wi~ a number of modifications to couple salinty to varabie den-
sity .

This tak llcludes assigng x-y-z coordintes to input parameters, ex.trpolatig betWeen the

coordintes and inputting the data into the model framework. .

Task 3 - !vlode! Caliration

Under tl tak, model input parameters are adjusted in ueas of uncerti.ty to obta the best

match wirh measured head and salty data. This includes varin bounda conditions, hydraul-

ic cbnducti"ities a.d rechage rates for the various geologic units with a range of reasonable
values for the ar. 'Output from the model caibration proces includes both grphical repreenta-

tions am tabulated listings of measured water leveLel.ev3tion aDd salirrty data versus predictions
by the moåeL. .

Task 4 - SensitivityfUncertaity Analysis, .
Model sensidvit). a. uncertty wil be determed using determtic an statitica approaches,

respeccively. Under th determsûc approach, model input pareters that ar mown with ony
!.imted certinty wil be vared to establish the sensitivity of the model to the possible' varation
in these parecers. Following calibration, additional runs are made varing inpUt pareters
\vithin the raDge nf best estiate and deterng the effect on the modeL. ¡or example; esû-
mates of trml ~~ity may be vard with th range of possibilties and the effect on tranport
velocities deLem P'7d. Durig ~ sensitivity analysis each of the chages must be taen in the
context of the efth."" oil model calration.

Ur~certinty any~is wil be. ¡;erfc::ed tode:ermine statitical ;;::nfdeIle intervals for mpi.t pa-
rameters. Ths ca be effectively accomplished using pareter estition' prográm such as

PE3T or MODFLOVv'P, which compute statistics for optimum fit values. Parametcr estiatton
programs are run.i conjunction with we subjective calibration process in Task 3. I1put to the
parameter estimtic.n algorith consist of upper and lower bounds for a given parameter based

on fie1d-meas.ed,.tlta. Output from. th pareter estition algorith is the optium value tht

gives the best fit.to measured calibration pOÙJts and the upper and lower confdence .intervals
associated with tht value. .
Task 5 - Contiu.éd ~IonitorigI .
Under th task, monitorig of climatological conditions, surface water flows, fluid levels, a.nd
chloride cooicentratîons intiated in Phae I under Subtaks 2.1, 2.3, 3.3, an 3.4, respectively,
wil be contiued for an additiona year. Th work includes monthy site visitS to read sta

\.

i

Associated Earth Sctences, Inc.
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. \
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gaugest do~Dlo2d weather station:and water lev~i,data loggers an'p~o~~~Ût~~"d~~ 1agg~¡ttt:~%.;f.)¿?:'~
mat~ance (i.~" chec battes, calibration and chae desicC pack).' En:of dataob~:lr:::~':':;:~;(.,
under th task is also included. .. : ':,' ~::~~:'\;: ,"'::.. '-".,;'".'.'.:.

"

Task 6 - Prepåre Draf Report

A dr report snmmariing the fmdings of Phases I and n wil be prepared. . Th report Wil .
include al basic data obtaed as par of ths investigation in an apendix and wil inlude .apprlJ~

priate maps al rabIes in hard copy. an electronic formt.':'
:;:'~

.,j,.:.~~(:..
Under th tari ~ommnts on the draft report wi bê addressed an a fi reort wil be pre~ ~".

. .' ' . .~ .~~r .

Task 7 - Pr':l---e Final Report

PHASE il - PROJECT MANAGEMENT AN.MEETIGS

, ~. ~

"

. .'

. , ,::~:~

;.-1, .
Project magement wil include general project admstration, prep~ation of monty proj~t . .
statu repoIt to BIA, subcontctor ç:oordinon and mangement, and budget trackig áÌd

schedulig. Tl tak also includes parcipation in up to eight meetis with'BIA in either Po---

lan or Bellingham to discuss project progress and fmdings. . :,'

Ths program ca be conducted as :a two-yea program or as two oI:e-yea progr. Therefore,
project mag!:ment has been broken downinto separate taks for Phases I andU.'~I . .

.,

I;

, '.
"

. ,

.1

'.;
-' i"!: .".'

,¡ _-I,
.~...:~ .

,:~;;: ".:'~ .", :::;~~~;;:
'.

. ~, :',"'~,

-.,,,'.. ~

"

~..-

. '.1h,
. ~ ::' '. .

. -. .' ~"......., ,,:;"-
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. J1'~'" Ai : ': t~i HSpeç consulting
, JMØ!;PTH PERSPECTIVE

1~r: .
1,

~'

Mr. Shaffer has provided technical aSSiSlance ;;nd IitigatìOiin;~~iatiOn support since
1973. He has exienivc experience and education in born hydrg~Jogy and engineering,
providing a comprehensive understanding of dd isues assoja.Îoo: wirn WWter reource

explorntíon, development, water resourcs managcmftt, water --i,~ts, and well design.
Mr. Shaffer has conducted and manged regional and site-specific'gmund wwter resurce
evaluations ~tn augmentarionliitigatton ptans, aquifer ies44~1 and anlyses, waier

qlUliiy evauations, buin ¡cohydlogy çy¡luatioml, iind d,=sigß'J~ wells, grund water
monitOri I)iic, Hl9Jagt iinal)'~es, driniigc:dewllterii, ~Y5tcmu,.'''ter righlS strieg)' i
iind gTund wiiter maiiimmt plam. He has extcmivc cxpmcD\;e; lt, w~t-m Wuhìngton
aad thii _tern Umtcd Stata and baa manage iind provided ~i::ugbt 011 drmng and
te8tU of'ii\loua prodgcton wclla. l.f~l

i¡)REPREATI PROFESSIONAL EXPERINCE '. ,
; f1WH RIR PROJECT t::

Pierce County, Wasbioeton j. ¡
As pa of i multi-phaed water right trnsfer project cODcemiR;,La Tapps and the:

White River in PierCf County, Washigton, Aspect Consultig I'~èarbed the identities
and locations or downtram water right users. Reseh m,ccluded determiiig a
geogrhi seeh nnge for all surface atG grund wate usrs dOWWtr tht might be
affected by a change in wate¡ use. 11ugh inquires with the Soutt¡"est Region offce of

the Washigton State Dep=nt of Ecology, all downtream sufce wate usen; Oil IDe
Whte and Puup lUv==, as well u lround water i.n; with i! floodpla of these
rivers, wer identied using the Water Right ApplicatioD Tr.cLdg Syste (W 1')
database. Reltig eniies were divided inlO ma categories or suce water and grwwd
wate rightS. Thcse cateories were fuer subdivided to dìguis ~ wilier right

cenificatc, applicatons. pets, and claim. Arter detemúg' ~I cenid aloc-
tions on th Whte and Puya.up River. inludi statutory ~ iulram flows.
USGS gaugig station re were acced to actey quaa yey an sumer
averge an low flows for compn with wate righ. Cbes iâ wateed hydrology
we auyz to díff=re clitic verus hum in."¡11arou divasion and
stomge scs were evaluate to iwcs augmntation reU1rc:1S for complyig with
miiu in flws and ror mitigiiti TMLs for pH :: ~olvcd oxygen 011 the
Wh~ and lov; Puyallup Rivers. . ..;¡ .

,. It
.. i

GRA YSMH HYROGEOLOGIC INSTGATION ~,,'
Sequfm. Wisblngton ':j it
Comprebi:ve hydrogeologic investigatioii for an iiproxiic: r~-mile pnvai.l)'

own maagrcultUlid complc:x locted in Seeim Wasllù.1' Th Cit or Seq
relocted th wel1feld ftm II loctin adjacent to the Dwwg~ t.ivr: wbere it wa ii:
direct hydlic contiuity, to a location in th Gienn Crek barn Gnysmah wa
concrned over impacts frm th welt reloction of me weUfield l.åd1fum meare to line
leuing irrgation ditch~ th;;i recharge ille shallow aquifer. An in¡~ive stram gauging
effort wa implemented including gauging of ihe tidally int'iièno:ed mars. Aspecl
Con.tig developed appropriate method ror gauging at 13 surf!l~e water locations and
selected wclb on ihe propert. Impacts of dde wellfield on the ~tSh were deierined
analyticany- Worked closely with Gr:ysmarsh fisheries bioIOgiS~.iP delemmine areas that
were more sensitive to reui:cd flow and reauìr more detailed g~u~ng.

DUCK VALLEY INmAN RESERVATION iNcvada.(diho (i¡
'n.is project is a comprehcnsive: invcntory and m.na¡;cmCnl $tUdr ~f waler resources .:n
ihe: Duck \loUey Indian Rcserv~iion iii Idaliu-Nc\'ada in .:onJt:llcr¡bn wiih Sniikc: Rj\'c:r
~l!jiidic:iiiotls- Wnrk ~o doio; has im:ludcd inspcctiun. geuphysic:::l hJ~gin!? ami puuup

. .;
,.:¡ .
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. - -~..~..... _..- ."......, ........_. . _., -".. -, _.,..

9.0 CONCLUSIO~S

Following are the major conchisions of tbe LummI Peninsula Ground \-Vater Invesiigation:

1. Ground viater is the only source ofv./ater on the Lummi PeninsuJa that can be developed for
potable domestic supply without treatmenL.

2. Precipitation falling on the LummI Peninsula provides the only significant source for ground

\vater recharge on the Peninsula.

3. V..ells must be dri.lIed to or belov;, sea ¡evel to penetra~e the main aquifer system suffcicntl::i
to provide adequate y'ields for community domestic supply. \V'hile shallo\v dug wells and
springs \vere used historically for water supply on the Lummi Peninsula, the shallow,
perched aquifer system supplying these sources is not suitable for coiiternpOt'ary communitydomestjc supply. .

4. The safe yield of wells penetrating the main aquifer system On the Lummj Peninsula is
constrained by welllocatioI1$, by geologic conditions and by the OCCUITence of saline Vo'ater,

which is believed to underJie aU pare of the Peninsula. "Safe yield" is detìned in this study
as the maximum practical pumping rate from a representaÜ ve array of '.veìls, which can be
sustained indetìnitely without incurrng concentrations of chloride ion that consistently
exceed the s'iamtory Secondary I'v1aximum Contaminam level 0(250 milligrams per liter
(mg/l) ,

5. The theoretica.l safe yield 0 f tiie main aquifer system on the LUITii Peninsula was computed
using a numerical model to be approximately 1,000 acre-feet per year. The practicable safe
yield '.'..ill be less than the theoretical safe yield, due to practical limitations on well locations.

6. The safe yield will be further diminished if, in order to minimize risks of $emvater intrusion,
the \vater resource manager uses a chloride concentration criterion less than 250 mgiJ for
restricti'1~ \V~l! locations or ,:urr::¡ling pL!;!l;;~C1g rates. Such a criterion ;"':3 been promulgated
by the \Vashington Department of Health.
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 THE HONORABLE THOMAS S. ZILLY 
 

 
 
 
 
 

 
 
 
 
 
 UNITED STATES DISTRICT COURT 
 WESTERN DISTRICT OF WASHINGTON AT SEATTLE 
 
 
 
UNITED STATES, in its own right and 
on behalf of the Lummi Nation, 
 
          Plaintiff, 
 
LUMMI NATION, 
 
          Plaintiff-Intervenor, 
 
     v. 
 
STATE OF WASHINGTON, 
DEPARTMENT OF ECOLOGY, et al., 
 
          Defendants. 
 

 
 
   NO. C01-0047Z 
 
 

Ann Newton Stark Declaration 
 
   
 

 

Ann Newton Stark, under penalty of the perjury laws of the state of Washington and 

the United States, states: 
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I am over the age of eighteen, competent to be a witness in this matter, and make this 

statement of my own personal knowledge. 

I am employed by the Lummi Nation as the Geographic Information Systems (GIS) 

Coordinator.  My education and training for this position includes: 

_ Master’s degree in geography with a minor in cartography from Oregon State University. 

_ Nine years professional experience in the field of GIS 

_ Professional certification (GISP) through the GIS Certification Institute. 

GIS is a computerized system of depicting spatial information such as land forms, natural and 

man-made physical features, or parcel boundaries and their related tabular information such as 

ownership information or other attributes.  The various sets of data are organized in “layers”.  A 

trained GIS operator can select different layers for display on a map, depending upon the type of 

information operator has been asked to depict or produce.  For example, a map can be produced that 

shows only roads that are paved, only streams of a certain size, only topography, only parcels within a 

certain distance of another feature, or any combination of features.   In addition, an operator may 

select a given portion of the geographic area and the system will produce a variety of information 

regarding that selected area.  GIS systems are widely used by government agencies, including state and 

local governments, federal agencies and Indian tribes.  The Lummi GIS contains data from many 

sources.  Fee land ownership information is obtained from Whatcom County.  Trust or restricted land 

information is obtained from the records of the Bureau of Indian Affairs and tribal records. 

I have included in the Lummi GIS a depiction of the boundary of the “Case Area” for the 
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Lummi Peninsula groundwater litigation.  The boundary description was supplied by the United 

States.  The GIS system calculates the total acreage within the Case Area boundary as 6286 acres.  

Whatcom County Assessor’s data included in the GIS as of July 3, 2006 indicates that 1245 acres in 

the case area are owned by persons who are not members of the Lummi Nation.  The 1245 acres is 

approximately 19.8% of the total Case Area acreage.  The remaining acreage in the Case Area is 

owned in a mixture of trust, restricted fee and unrestricted fee status by the Lummi Nation, Lummi 

members, or other Indians for whom the United States exercises a trust responsibility, according to the 

data in the GIS system.  The majority of the non-Indian homes in the Case Area are located on 

parcels that are smaller than 2.7 acres in size.  
DATED at the Lummi Reservation, Washington, this _12th_ day of __October__, 2006. 

 
 

__________________________________ 
 

Ann Newton Stark 
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